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SHALL  THE  LAND  LOOTERS  ESCAPE  ? 

By  AGNES  C.  LAUT 

Ttw  CongrsMioiul  lavertiffUon  Into  tlie  Omt  A^t  botireen  Secntarr  BallinlcT  uul  lormar  Chisf  Foruter 
Pinchot  lends  imnwdiaU  and  vital  intareit  ts  this  article.  Miaa  Lint  Oatbered  the  materill  lor  it  at  fiiit  band,  talkinf. 
penoiullr-  *nUi  the  people  iDtaissted  in  both  lidea  of  the  fight.  Tbe  moat  important  queatios  bafore  the  public, 
todar.  ia  thia  of  pTCserviol  the  roDUunt  of  the  public  landa  (rom  apoUatiaa  at  the  bands  of  piedatoir  corparatioaa. 
manr  of  which  make  no  prelanae  of  obwrving  the  forma  of  law.  In  all  tint  fight  Gitford  Pinckot  baa  boon  the 
fearleaa  and  dlaintereated  chamirion  of  the  people.— n<  Editon, 

ONE  of  the  striking  things  you  en- 
counter traveling  over  the  West 
is  the  fact  that  Conservation  is  no 
longer  regarded  as  mere  "conver- 
sation." It  is  a  fact — the  liveliest  kind  of 
a  fact.  It  is  no  longer  politics.  It  is  a 
fight — the  kind  of  a  fight  that  splits  the 
old  party  lines  and  leaves  your  profes- 
sional politician  dazed  with  one  policy 
one  day  and  a  reverse  policy  the  next. 

Ask  one  man  what  Conservation  is; 
and  he  tells  you  it  is  a  kid-glove  fad. 
Ask  the  next  man;  and  he  tells  you  it 
is  a  job  for  the  iron  hand  of  the  law 
inside  the  kid  glove — that  from  being  a 
drawing  room  fad — Conservation  has  be- 
come a  life  and  death  struggle  out  in  the 
open  for  right  or  wrong;  that,  in  fact, 
one  man  was  shot  to  death  over  it,  with  a 
"hung  up"  jury  that  refused  to  convict 
and  ought  to  have  been  hanged. 

It  is  an  impracticable  scheme  to  keep 
the  settler  from  developing  natural  re- 


settler — says  the  other  side.  What  are 
the  facts?  Has  anybody  tried  to  fence 
natural  resources  off  from  the  average 
citizen  ?  What  is  all  this  vague  talk  about 
land  loot?  Who  is  doing  the  looting? 
What  are  they  looting?  Where  and  how? 
Nobody  denies  that  every  citizen  over 
twenty-one  years  of  age  has  a  right  to  a 
hundred  and  sixty  acres  of  free  home- 
stead as  long  as  the  free  land  lasts,  and 
three  hundred  and  twenty  acres  of  des- 
ert land,  and  one  hundred  and  sixty  acres 
of  coal  land  at  the  legal  price,  or  six 
hundred  and  forty  acres  if  he  has  $5,000 
to  expend  on  them  as  long  as  the  land 
lasts  and  will  go  round.  On  this.  Con- 
servationists and  Anti-Conservationists 
are  in  perfect  agreement. 

The  point  is — if  one  man  wants  260,- 
000  acres  of  free  land — which  was  what 
Mr.  Yard  of  Plumas  County,  California, 
tried  to  obtain — is  he  to  get  it?  If  one 
company  wants  not  320  acres  of  coal 
sources — says  one  side.  It  is  a  rallying  Jand,  but  50,000  acres  at  $2.50  an  acre 
cry  to  keep  the  predatory  interests  from  under  the  Timber  and  Stone  Act,  worth 
fencing  nattiral  resources  off  from  the     on    the    market    $45,000    an    acre — as 


the  Colorado  Iron  and  Fuel  Company  ob- 
tained big  holdings — wants  this  land  from 
the  Public  Domain,  legally  if  possible  but 
if  impossible,  then  illegally — is  the  com- 
pany to  be  permitted  to  get  it  ?  In  the 
early  days  when  there  was  no  local  traf- 
fic, it  was  the  will  of  the  settlers  and . 
the  wisdom  of  Congress  that  the  rail- 
roads should  be  granted  non-mineral 
lands  to  enable  them  to  build  into  sparse- 
ly settled  districts ;  but  the  point  is— are 
tiTey,  under  this  act,  to  patent — as  the 
Southern  Pacific  tried  to  patent — thou- 


sands and  hundreds  of  thousands  of 
acres  of  mineral  lands,  to  the  eviction  of 
old  miners,  who  have  been  making  a 
living  on  those  lands  for  thirty  years? 
Having  taken  illegal  possession  of  cer- 
tain coal  lands — as  one  company  did  in 
Southern  Colorado — arc  they  to  be  al- 
lowed to  shoot  down  in  cold  blood  the 
Federal  officer  sent  from  Washington? 
It  was  the  wisdom  of  Congress  that  the 
humblest  citizen  who  could  scrape  money 
together  should  be  facilitated  in  buying 
coal  lands;  but  are  big  companies  to  be 


AT  THIS  SHAFT  A 
Thii  claim,  ovei-grown  wi 
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allowed  to  bring  humble  citizens  in  by  that  this  was  worthless  stone  and  tim- 
the  train  load,  "dummies"  paid  $100  to  ber  land  nominally  valued  at  $2.50  an 
$300  each,  to  file  on  coal  lands  for  the  acre.  According  to  the  story  told  me  by 
big  corporations  ?  And  having  obtained  the  Federal  officer  investigating  the  mat- 
hundreds  of  thousands  of  acres  of  coal  ter,  none  of  the  dummies  was  paid  more 
lands — as  one  big  smelting  company  has  than  $300  and  some  were  paid  less  than 
obtained  them — are  they  to  be  left  un-  $100  for  acting  as  homesteaders  of  this 
disturbed  in  possession 
of  their  illegal  holdings? 
It  was  the  wisdom  of 
Congress  that  the  settler 
should  have  free  access 
for  his  personal^  use  to 
the  National  forests ; 
but  the  point  is — are  the 
big  companies  under 
cover  of  that  settler's 
right  to  be  allowed  to 
send  that  settler  in  to 
take  (steal?)  hundreds 
of  thousands  of  feet  of 
lumber  every^  year  from 
the  National  forests,  as 
one  big  smelting  com- 
pany of  Montana  did? 
These  are  but  a  few — a 
very  few — of  the  ques- 
tions that  have  put  the 
Conservationists  and  the 
An ti -Conservationists  at 
daggers  drawn,  and 
have  torn  party  lines  to 
tatters  all  through  the 
West  and  the  Middle 
West.  These  are  the 
real  points  that  the  Sen- 
ate must  either  smother 
or  uncover  in  the  inves- 
tigation which  has  been 
undertaken. 

When  the  story  comes 
to  be  written  a  hundred 
years  from  today,  it  will 

read  not  unlike  a  tale  of  ^hw Land o» Thb QjAM^jh^PATHjTED for  h<».>.«ai. 

the  old  time  free  hooters, 
who  found  their  backers 

among  the  mighty,  chose  their  servants  land.  If  purchased  legally,  it  would  have 
from  the  lowly  and  set  oiF  through  the  cost  $20  an  acre;  and  the  land  is  today 
wilderness  to  take  what  they  might  find,      bonded  at  $150  an  acre.   Once,  at  a  law 

Take  the  case  of  the  Colorado  Fuel  suit,  one  of  the  company's  engineers  tes- 
and  Iron  Company  now  owned  by  finan-  tified  that  as  much  as  15,000  tons  of 
ders  of  the  Standard  Oil.  Before  the  coke  coal  might  be  taken  from  one  acre. 
Standard  Oil  took  hold,  the  Colorado  This  coal  is  worth  $3.50  a  ton  and  should 
Company  had  obtained  50,000  acres  of  have  yielded  the  government  five  cents  a 
coal  land  through  dummy  entries;  that  is  ton  or  $750  an  acre.  Instead,  the  gov- 
— a  man  and  his  wife  and  his  children  emment  got  exactly  $2.50  an  acre;  and 
sold   their   scrip   on   perjured   affidavits     the  royalty  of  five  cents  a  ton  or  $750  an 
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acre  was  lost  to  the  govenimeot  and  to  between  the  Conservationists  and  the 
the  people,  who  are  ihe  owners  of  the  Anti-Conscrrationists  in  this  case.  It  is 
Pnt^  Domain.  The  Colorado  Com-  no  kmger  a  question  of  politics — it  is  a 
pany  was  fonncriy  owned  by  the  Gonk)  questirai  of  tiicft  from  the  Public  Do- 
interests  ;  and  it  was  a  well  known  pro-  main. 

moter  of  Dcnrer  that  o^ineered  the  Down  at  I>iirango,  Colorado,  is  almost 
dommies.  Two-fifths  of  these  50.000  a  similar  story  in  conoectioa  with  the 
acres  were  obtained  within  the  last  fifteen  Union  Pacific  Coal  Company,  a  sub- 
years  :  but  the  Statute  of  Limitations  sidiary  corporation  to  the  railway.  John 
bars  action  for  rcstituiion  of  the  major  A.  Porter,  as  geolc^st  and  engineer,  is 
ptHtion.     About  10,000  acres  were  en-  credited  with  locating  the  coal  field.    No 


■be  Hood  iUrll  IS  EluHered  in 

tered  within  the  last  few  years ;  and  one  would  grudge  the  locator  a  good  b^ 
action  is  being  instituted  by  tfie  Depart-  reward  for  his  find ;  but  vfhen  that  re- 
ment  of  the  Interior  for  the  recovery  of  ward  ran  to  20.000  acres  obtained  by 
Uiis  amount.  Whether  the  action  will  be  promoters  at  less  than  $5  an  acre  in  ways 
pushed  through  or  allowed  to  dawdle  not  rect^jnized  by  the  coal  laws  of  the 
till  the  Statute  of  Limitations  bars  this,  land,  and  passed  immediately  to  the 
too. — remains  to  be  seen.  At  the  bonded  Union  Pacific  Coat  Company  for  a  con- 
value,  the  loss  to  the  Public  Domain  is  sideration  of  $1 .250.000— the  public  be- 
$7.500,000 ;  at  royalty  value,  $37,500,000.  gan  to  ask  about  the  $800  an  acre  roy- 
It  isn't  hard  to  see  the  line  of  cleavage  alty,   which   should   have   ^inched   the 
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big  holding  companies  bav«  violated  the 
law ;  and  the  employers  of  the  dummies 
have  violated  the  law.  The  question  at 
issue  is  whether  in  the  name  of  develop- 
ment, violators  of  law  and  murderers 
are  to  go  unpunished.  You  see  now  why 
Conservation  is  no  longer  a  thing  up  in 
air,  but  a  fight,  and  a  hard  one,  and  a 
long  one.  Congress  has  set  aside  $1,000,- 
000  for  a  field  force  to  investigate  land 
frauds  and  protect  public  lands.  Prob- 
ably $50,000,000  worth  of  lands  have 
been  restored  to  the  country ;  but  if  when 
investigation  leads  too  close  to  govern- 
ment men,  it  is  called  off,  or  smothered, 
or  held  over  for  the  Statute  of  Limita- 
tions to  work;  or  if  when  investigators 
enthusiastic  for  right  are  dismissed  from 
the  service  for  persisting  in  rooting  out 


fraud  as  Glavis  at  Seat- 
tle and  Pollard  at  Port- 
land were  dismissed — it 
is  a  question  whether  the 
so-called  investigation 
will  not  lead  to  greater 
abuse  of  favoritism  than 
the  old-fashioned  free- 
for-all  grab. 

"Why,  we  have  uncov- 
ered cases  here,"  said  a 
Federal  judge  of  the 
W'est  to  me,  "where 
some  poor  foreigner  has 
gone  in  with  his  wife  and 
all  his  children  and  filed 
aiSdavits  of  which  he 
did  not  know  the  mean- 
ing, false  as  to  date  of 
entry,  false  as  to  age. 
false  as  to  character  of 
the  homestead,  and  gone 
away  the  richer  at  $50  a 
head  after  signing  every- 
thing to  some  promoter, 
who  was  working  for  a 
big  company.  It  was  the 
universal  thing  here  a 
few  years  ago.  Nobody 
thought  anything  about 
it.  Nobody  asked  awk- 
ward questions  and  ev- 
erj-body  smiled.  Dozens 
of  indictments  have  been 
returned  for  coal  land 
■uHc  >««.  *^**'  frauds  in  Wyoming  and 

Colorado."  (One  indict- 
ment is  against  a  judge, 
though  this  Federal  judge  did  not  tell 
me  so.)  "We  have  reclaimed  10,000 
acres  in  Colorado;  and  probably  30,000 
will  be  reclaimed." 

Thus  investigation  has  been  followed 
by  some  successful  suits. 

Down  in  Nevada,  the  land  loot  was 
perpetrated  through  old  land  grants  to 
the  old  Central  Pacific.  When  the  Cen- 
tral Pacific  was  built,  there  was  prac- 
tically no  possible  revenue  between  ter- 
minal points  east  and  west  of  Nevada. 
Huntington  and  his  associates  had  to 
have  land  grants  as  a  basis  for  their 
bonds.  Even  then.  New  York  bankers 
asked  derisively  why  they  were  building 
a  road  where  there  was  no  traffic  be- 
tween terminal  points:  to  which  Hunt- 
ington retorted,  why  did  Atlantic  liners 
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run  where  there  was  no  traffic  between 
terminal  points.  So  the  Central  Pacific 
had  to  have  land  grants.  To  it,  were 
granted  in  1862  or  thereabouts,  every 
odd  section  in  every  township  for  twenty 
miles  on  each  side  the  right-of-way ;  but 
the  law  specially  and  specifically  pro- 
vided that  "no  mineral  lands' should  be 
included  by  the  railway  comjiany;"  and 
the  Huntington  crowd  adh^ed  to  the 
spirit  of  that  law  till  the  Harrinran  con- 
trol came  in.  Then,  the  railway  began 
patenting  its  lands  wholesale.  Within 
seven  years,  more  than  2,000,000  acres 
were  applied  for  patents  under  the  old 
Central  Pacific  grant.  Of  these  two 
niillion  acres,  three  hundred  thousand 
acres  were  openly  known  to  possess  gold, 
silver  and  copper  deposits.  Suit  was  in- 
stituted by  the  Federal  government  at 
Carson  City  against  the  Central  and 
Southern  Pacific  for  75,000  acres  that 
the  railways  had  patented  as  non-min- 
eral; and  at  the  suit — which  by  the  way, 
not  a  dozen  papers  in  the  United  States 
reported — it  was  brought  out  that  much 
of  this  land  had  been  producing  gold  and 
silver  for  thirty  years.  Patent  had  been 
seaired  by  advertising  in  papers  of  small 
local  circulation  and  by  making  affidavit 


thirty  years,  some  claims  valued  at 
$1,000,000  — passed  to  the  railway. 
Deadly  easy  claim  jumping,  was  it  not? 
And  do  you  suppose  the  old  prospectors 
would  have  been  left  in  possession  any 
more  than  the  prospectors  at  Nome, 
when  the  land  looters  began  their  ma- 
ni[Jtilation  there?  But  at  this  stage  in 
Nevada,  the  Federal  government  got 
busy.  Seventy-five  thousand  acres  were 
restored ;  and  unless  some  unseen  Influ- 
ence intervenes,  suit  will  be  instituted 
for  150,000  acres  more.  The  areas  in- 
volved in  this  land  looting  exceed  many 
times  over  the  areas  involved  in  the  pil- 
lage by  robber  barons  of  old;  and  this 
pillage  is  done  under  sanction  of  democ- 
racy and  under  cover  of  law,  Again, 
Conservation  becomes  a  mighty  vital  and 
real  fhing. 

An  unseen  influence  sojnetimes  inter- 
venes to  the  clewing  of  the  wheels  of 
justice.  In  fact,  so  clogged  have  the 
wheels  of  justice  become  in  one  or  two 
cases,  that  they  have  stopped  going 
round  altogether  and  they  have  stayed 
stopped  till  the  Statute  of  Limitations  had 
intervened  when — whizz  like  a  buzz  saw, 
they  began  going  again ;  but  of  course, 
the  Statute  of  Limitations  had  removed 
the  case  from  reach  of  the 


75,000  acres,  on  which  min- 
ers had  been  working  for 
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main  is  in  danger.  It  is  a  well  known  has  ever  known,  or,  for  that  matter,  by 
fact  in  Colorado  and  Nevada  and  Cali-  anythingtheworld  has  ever  known.  There 
fomia  that  one  of  the  largest  smelters  is  greater  demand  for  lumber  today  than 
in  the  West  is  located  almost  on  top  of  ever  before;  and  lumber  is  scarcer  than 
a  coking  coal  area  of  2,000  acres,  ob-  ever  before.  Best  of  all  for  the  lumber 
tained  at  $2.50  an  acre  as  desert  lands  men,  prices  are  higher  than  ever  before, 
through  dummies  paid 
by  the  attorneys  of  the 
smelting  company;  but 
that  was  nine  years  ago. 
Though  the  land  office 
men  knew  of  the  dummy 
business,  action  for  can- 
cellation of  fraudulent 
patents  was  not  begun 
till  it  was  too  late  to 
begin.  Now  the  question 
is — should  the  govern- 
ment institute  suit  for 
damages?  Again.  Con- 
servation becomes  a  very 
practical  thing  and  not  a 
kid-gfcive  affair  at  all. 
You  understand  now 
why  the  very  word  Con- 
servation calls  down  a 
storm  of  abuse  from 
certain  quarters.  The 
kid-glove  theory  has  be- 
come, in  fact,  a  thing 
that  may  mean  restitu- 
tion. If  space  permitted 
the  story  of  the  Alaskan 
railways,  there  would  be 
another  story  of  vio- 
lence and  murder,  to  be 
sure  only  the  murder  of 
poor  foreign  navvies 
nerved  up  by  whiskey 
but  still — murder.  Mean- 
while, the  Nevada  state 
legislature  which  is 
Democratic  has  passed  a  Skveh-Foot  coal  vhn  oh  a  Tihbbk  Ain>  Stonb  Claim. 

unanimous    vote    of  Thccl»iinMlBBl.lhi«l.nd(fonH[iB  meniiDenl  forSZJOui>cre.    Itlaworth 

.,,..,         r^  Wa)  lor  co»i  mining  purin)**!. 

thanks    to    the    Depart- 
ment of  the  Interior  for 

saving  the  mineral  lands.  It  remains  to  Then  consider  the  enormous  ^rth,  the 
be  seen  what  will  be  done  about  those  enormous  height,  of  these  Pacific  North- 
smelting  coal  lands.  west  trees;  and  they  grow  closer  than 
The  stealing  of  the  timber  lands  is  the  ever  the  Eastern  hardwood  forests  grew, 
most  accomplished  work  among  the  land  Think  what  it  means — a  single  California 
looters  of  the  West  today.  Any  man,  redwood  or  a  single  Douglas  fir  or  a  sin- 
who  could  invent  a  new  way  to  do  it,  gle  spruce  supplies  sufficient  lumber  to 
would  be  paid  a  royalty  by  the  land  loot-  build  a  cottage  of  six  rooms.  Some  of 
ers  for  his  idea.  To  begin  with — don't  this  lumber  runs  300,000  feet  to  the  acre, 
measure  the  value  of  timber  lands  in  the  worth  from  $2  to  $3  per  M  on  the  stump. 
Pacific  Northwest  by  anything  the  East  A  single  quarter  section  has  been  known 


to  ran  20,000,000  feet.  Quarter  sections 
have  yielded  net  $20,000,  ^0,000  and 
more ;  but  don't  ran  away  with  the  idea 
that  the  homesteader  took  in  those  re- 
turns. He  didn't!  A  forest  yielding 
those  high  returns  is  hard  to  conquer  as 
adamant.  The  individual  man  might  as 
well  tackle  the  eternal  rocks  with  a  file 
as  these  trees  with  his  individual  muscle. 
They  require  gangs  of  muscle  and  strong 
madiinery  and  whole  trains  of  flat  cars — 
not  bob-sleighs  and  wagons — to  haul 
them  to  market.  Your  homesteader  who 
finds  himself  in  this  kind  of  a  forest  must 
either  sell  out  to  the  big  operator,  or  find 
himself  in  prison  in  a  wilderness  of 
wood,  where  his  own  unaided  eflfort  can 
never  hew  out  roads  and  trails. 

The  prize  quarter  sections  of  the  big 
timber  country  proved  a  stronger  mag- 
net to  the  land  looter  than  gold  or  coaJ. 
It  was  so  easy  to  get  the  dummy,  then 
act  as  middleman  towards  the  big  oper- 


ator; and  often,  the  looters  did  not  even 
bother  with  a  dummy.  In  Montana,  the 
land  loot  very  largely  took  the  form  of 
what  is  politely  called  "timber  trespass." 
The  big  smelting  companies  use  enor- 
mous quantities  of  timber.  To  obtain 
this,  it  was  customary  for  them  to  con- 
tract with  the  small  mill  men  and  home- 
steaders to  deliver  so  many  million  feet 
a  year.  Nothing  wrong  in  that  contract 
— was  there  ?  But  the  small  mill  men  and 
homesteaders  would  sit  down  on  their 
own  160  acres,  then  instead  of  cutting 
from  their  own  area,  they  cut  all  around 
outside,  and  delivered  this  stolen  timber 
to  the  smelting  company.  The  smelting 
company  knew  perfectly  well  what  was 
being  done,  for  they  inserted  in  their 
contracts  a  clause  providing  they  should 
not  be  liable  to  suits  arising  from  the 
areas  so  cut.  Roosevelt  put  a  stop  to 
this  free-for-all  grab  by  including  these 
areas  in  the  National  forests,  and  in 
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spite  of  the  saving  clause,  the  smelting 
company  has  been  compelled  to  pay  a 
quarter  of  a  million  damages  a  year  for 
these  timber  thefts. 

Down  in  Colorado,  the  theft  was 
worked  slightly  differently.  The  law  al- 
lowed the  homesteader  to  take  windfall 
and  dead  timber  from  the  Public  Domain 
free ;  so  the  mill  man  would  sit  down  on 
his  homestead,  set  fire  to  a  whole  moun- 
tain slope  of  green  timber,  then  saw  him- 
self into  a  millionaire  from  the  timber 
killed  by  the  fire  which  he  had  set.  Stop 
was  put  to  this  profitable  business,  too, 
by  including  forested  areas  of  the  Public 
Domain  in  the  National  forest.  In  these 
two  cases,  Conservation  becomes  a  very 
live  sort  of  thing — a  thing  to  be  hated 
by  the  looters  of  the  timber  lands. 

In  certain  areas  of  California,  it  is 
almost  impossible  to  take  washings  from 
sand  bars  in  any  stream  without  finding 
minute  particles  of  mineral.  Whether 
the  mineral  is  in  paying  quantities  or  not. 


does  not  matter  in  the  least.  The  finding 
of  the  specks  constitutes  a  placer ;  so  tlw 
land  looter  places  blanket  placer  filings 
over  the  most  valuable  timbered  areas. 
Over  260,000  acres  of  the  most  valuable 
timber  in  Plumas  County  were  held  on 
such  titles.  The  case  is  now  before  the 
Department  of  the  Interior.  Think  what 
this  means!  Suppose  each  160  acres  of 
this  area  is  worth  the  minimum  of  $10,- 
000.  On  placer  title,  there  has  been 
quietly  appropriated  from  Public  Do- 
main $18,000,000  of  timber.  Here,  too, 
Conservation  is  no  longer  a  merely 
academic  thing.  It  is  a  standard  of  right 
versus  wrong.  Round  that  standard,  the 
fight  must  rally ;  and  perhaps  the  hard- 
est fight  of  all  is  not  for  the  thing  itself, 
but  against  the  forces  of  slander  and 
misrepresentation.  If  such  titles  as  those 
placer  claims  were  allowed  to  stand — the 
public  would  be  literally  fenced  off  260,- 
000  acres  of  its  own  by  the  theft. 
Down  in  Oregon,  they  have  looted  the 
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public  land  in  the  name  of  roads,  in  the 
name  of  schools,  in  the  name  of  Indian 
reserves,  with  a  detail  of  manipulation 
which  space  forbids  telling.  Just  one 
example — if  you  examine  a  public  high- 
way map  of  Oregon,  you  will  see  three 
broad  ribbons  in  red  runnii^  across  the 
state  diagonally  from  northwest  to  south- 
east. They  represent  land  grants  of 
2,000,000  acres  in  all  for  the  construction 
of  roads  upon  which  work  was  never  ac- 
tually done.  How  was  the  trick  rigged? 
Why  the  governor  and  his  commission- 
ers years  ago  loaded  a  buck  board  with 
champagne  and  chicken  pie,  drove  a  few 
miles  out  from  the  little  frontier  posts 
where  the  road  was  supposed  to  begin, 
had  a  picnic,  and  returned  to  the  fort 
with    the    report    the    road    had    been 


built  and  they  had  for- 
mally inspected  it.  The 
thing  was  a  howling 
joke  to  Oregon.  It 
would  have  taken  that 
governor  not  days  but 
months  to  traverse  the 
wild  country  of  a  so- 
called  road ;  and  the 
roads  have  not  been  built 
to  this  day ;  but  the  land 
was  patented  and  sold  by 
the  land  looters  to  out- 
side investors. 

And  the  looting  is  not 
all  in  the  past.  It  is 
going  right  on  today  in 
spite  of  National  for- 
ests and  Conservation; 
and  it  is  going  on  under 
the  cover  of  the  law.  As 
every  one  knows,  land 
that  is  arable  is  open  to 
homesteading  in  the  Na- 
tional forests.  No 
genuine  homesteader  is 
ever  rejected ;  but  who  is 
to  tell-what  is  a  genuine 
homesteader  ?  Up  in 
Washington,  quarter 
sections  of  timber  run  in 
value  all  the  way  from 
$10,000  to  $40,000.  Your 
homesteader  comes  in 
and  wants  to  locate  a 
set  In  diametn.  farm  of  heavy  timber  at 

a  slant  of  an  angle  of  45 
degrees.  As  a  farm, 
this  is  ridiculous.  As  a  timber  chute,  the 
location  is  perfect;  but  the  man  swears 
he  wants  that  farm  though  it  will  take 
$300  an  acre  to  clear  it  and  the  man 
hasn't  300  cents  to  his  name.  If  the 
homesteader's  application  is  rejected, 
some  senator  arises  in  his  wrath  at 
Washington  and  champions  the  rights  of 
the  poor  settler — the  citizen  of  this  free- 
for-all  republic.  What  he  doesn't  tell  is 
— soon  as  this  poor,  poor  settler  of  this 
free-for-all  republic  got  his  patent,  he 
sold  out  at  a  song  to  some  big  lumber- 
ing company.  What  he  doesn't  tell  is — 
that  particular  location  acts  as  a  cork  up 
the  entire  canyon  for  all  other  locators, 
who  must  either  stay  corked  or  sell  to  the 
big  interests  at  any  price  named.  Hun- 
dreds, thousands,  hundreds  of  thousands 


of  acres  of  priceless  timber  have  been  so 
obtained  by  the  big  interests  in  Califor- 
nia, in  Oregon,  in  Washington,  One  big 
Minneapolis  firm  alone  obtained  in  Cali- 
fornia and  Oregon  500,000  acres  through 
dummy  entry  men.  Another  obtained 
100,000  acres.  These  facts  are  known  to 
every  field  officer.  Why  are  the  thefts 
not  punished,  as  the  theft  of  a  scuttle  of 
coal  or  a  cord  of  wood  by  a  poor  man 
would  be  punished?  Echo  answers — 
why?  Why  was  Glavis  dismissed  for 
trymg  to  stop  a  coal  grab  in  Alaska? 
Why  was  Pollard  dismissed  for  being 
Glavis'  confidential  man?  Why  were 
Glavis'     two     stenographers .  hurriedly 


transferred  from  Seattle  to  Montana  on 
pain  of  dismissal  if  they  did  not  instantly 
report  at  the  distant  post?  (I  read  the 
order  sent  to  one  of  these  stenographers, 
though  she  did  not  know  it.)  Echo  an- 
swers— why  ? 

What  does  it  all  mean  ?  It  means  Con- 
servation versus  Anti-Conservation.  The 
thing  is  no  longer  academic.  It  is  now 
a  fight,  with  both  sides  arrayed,  arrayed 
in  Congress,  arrayed  in  Senate,  arrayed 
in  petty  local  politics;  and  strange  as  it 
may  be  to  aclmowledge  it — it  is  a  ques- 
tion which  side  will  win.  That  can  be 
decided  only  by  the  public.  With  which 
side  will  the  public  line  up? 
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SURGEON'S  NEEDLE  CURES  FATIGUE 


By  H.  G.  HUNTING 


■^HERE  is  a  wonderful,  rapturous  of  breaking  into  prophecy.  Such  a  one 
vision  of  perfect  life  in  an  ideal  is  young  Dr.  W.  Weichardt,  private 
future,  which  Mr,  Kipling  has  put     lecturer  at  the  University  of  Erlangen, 


into  a  poem.  One  of  its  phrases 
is  "We  shall  paint  for  an  age  at  a 
sitting  and  never  grow  tired  at  all."  And 
whether  we  paint  or  write  rapturous 
verses  about  it,  or  do  something  that  is 
very  much  more  prosaic,  for  a  living, 
there  bn't  one  of  us  who  doesn't  get  a 
thrill  out  of  that  idea  of  never  getting 
tired  over  it.  Of  course,  Mr.  Kipling 
doesn't  believe  that  such  a  thing  can  hap- 
pen to  humans  during  their  sojourn  on 
this  planet  and  he  doesn't  raise  any  im- 
mediate false  hopes.  Though  men  have 
had  visions  and  dreamed  dreams  about 
that  delectable  condition,  ever  since 
Adam's  hairy  wrists  grew  weary  with  his 
first  tilling  outside 
the  garden. 

But  the  Germans 
were  ever  a  hardy 
people.  They  have 
their  poets  also,  and 
they  paint,  but 
some  of  their  en- 
tirely prosaic,  ma- 
terialistic scientists 
occasionally  dare  as 
much  as  artists  or 
bards   in   the    way 


who  says  he  has  discovered  the  real 
nature  of  fatigue  and  has  a  cure  for  it 
that  is  going  to  put  an  end  to  that  tired 
feeling,  for  good. 

Of   course   he   begins    with    a   germ. 
That's  were  all  things  medical  and  some 
things  moral  are  believed  nowadays  to  get 
their  start.     He  knew  that  nearly  all  if 
not  quite  the  whole  number  of  diseases 
are  produced  in  our  unsuspecting  tissues 
by  the  entirely  selfish  business  and  social 
pursuits  of  one  or  another  thoughtless 
microbe.     He  also  knew — and  now  has 
learned  a  good  deal  more  about  it — that 
whenever    a    spirited    member    of    the 
microbe  family  gets  very  busy  he  pro- 
duces  a  poison  in 
his    immediate 
neighborhood    that 
makes    a    lot   of 
trouble  till  the  or- 
ganism produces  an 
antidote     or     anti- 
toxin to  counteract 
it.     So  far,  he  was 
not  ahead   of   the 
men    who    discov- 
ered the  diphtheria 
and  typhoid  fever 
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antitoxins.  But  he  has  ventured  to  an- 
nounce that  the  condition  which  we  de- 
scritw  variously  as  fatigue,  weariness, 
exhaustion  or  just  plain  tiredoutness,  is 
likewise  due  to  a  toxin,  which  has — oh 
welcome  hope — its  anti,  too,  and  one 
that  is  available  for  use. 

Fatigue,  then,  partakes  of  the  nature 
of  a  disease,  being  itself  due  to  a  toxin. 
Just  as  in  all  other  cases  where  such  a 
toxin  is  produced,  there  is  created,  side 
by  side   with    it,    in    the    human   Ixxly 
affected,    the    antidote,    a    spontaneous 
product  of   nature 
from  materials  that 
she  has  always  in 
her  laboratory.  The 
antidote,   if  plenti- 
ful   enough,     will 
counteract 
the  poison  and  re- 
store the  sick  body 
to  health.     If  more 
than   plentiful 
enough     it      more 
than    counteracts 
the  poison  it  fights 
and  becomes  a 
tonic,  a  sustaining 
substance  that 
raises  the  efficiency 
of  the  body  above 
that  which  we  are 
accustomed  to  con- 
sider normal.    The 
experimenter      de- 
ted  this  from  the       '';•  J'^Sr^TST.) 

lad  that  m   repeat-  The  alert  flnimalwaiptci 

ing  a  given  physical  '*"'°'  ""^  ""ler— «ict 

exercise,    after   an 

interval  of  rest,  the  body  shows  greater 
capacity  than  in  initial  effort,  in- 
dicating that  there  has  been  an  overpro- 
duction, for  the  moment,  of  the  antidote 
to  fatigue  caused  by  the  first  exercise  of 
the  muscles,  and  that  it  has  become  a 
stimulant. 

Dr.  Weichardt  first  recovered  the  sup- 
posed poisons  of  fatigue  from  the  muscles 
of  animals  exhausted  by  weariness.  A 
difHcult  technical  process  was  necessary 
to  this  end,  but  accomplished  its  purpose, 
after  considerable  experiment.  Obtain- 
bg  finally  a  highly  active  substance  in 
crystal  form,  he  found  that  he  could  pro- 
duce a  genuine  fatigue  in  creatures  in- 
oculated with  it.  Even  death  was  brought 


about  in  some  cases  by  means  of  such 
inoculation.  By  injecting,  then,  the  serum 
of  animals  treated  with  the  fatigue  toxin 
into  the  blood  of  other  animals  he  found 
that  the  latter  acquired  a  surprising 
faculty  of  resisting  fatigue,  and,  even 
when  doses  of  the  fatigue  toxin,  which 
would  have  been  fatal  to  the  unprotected 
animal,  were  administered  to  those  so 
treated  with  serum,  they  showed  Rttle  or 
no  injury  as  a  result. 

It  was  simply  a  matter  of  aiding — of 
rather  of  anticipating  Nature.  When 
white  mice  were 
given  daily  doses 
of  fatigue  toxin, 
they  suffered  at 
first,  considerably. 
After  a  time,  how- 
ever, they  began  to 
gain  strength  and 
resisting  power, 
proving,  according 
to  the  scientist,  that 
the  spontaneous 
production  of  the 
anti-toxin  within 
their  circulation 
was  superabundant 
for  the  counterac- 
tion of  the  toxin 
injections.  When 
the  serum  obtained 
from  other  animals 
was  immediately 
introduced  after  ii 

'd  with  fstisue  ppitons. 
ulTini«tedwitlilbe 

similar.  The 
reasoning  was  therefore  simple,  which 
ted  to  the  anticipation  of  fatigue  by  the 
injection  of  the  anti-toxin,  and  the  results 
seem  amazingly  to  carry  out  the  scien- 
tist's hopes. 

The  protective  effects  produced  by  the 
injection  of  anti-toxin  are  seen  in  one  of 
the  illustrations.  Two  mice  were  treated 
with  the  same  amounts  of  poison.  The 
upper  one  in  the  photograph  had  been  in- 
oculated with  the  anti- fatigue  serum 
previous  to  the  experiment,  and  did  not 
show  any  sign  of  fatigue.  Its  compan- 
ion presented  all  the  symptoms  of  ex- 
treme exhaustion,  was  almost  asleep, 
with  its  hair  standing  on  end,  eyes  closed, 
and    a    respiration    greatly    slackened, 


hT^i::!!'^!^''-      Jections  of  the  fa- 
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while  the  temperature  of  its  body  also     man    and    animals    contains    the 


dropped  several  degrees. 

The  experiment  shown  in  the  illus- 
tration at  the  head  of  the  article  fol- 
lowed this.  On  a  small  platform  in  the 
left  hand  part  of  the  picture  is  seen  a 
white  mouse,  connected  with  an  electric 


poison  to  which  the  production  of  fatigue 
is  due.    The  objectionable  properties  of 
vitiated  air  are  generally  ascribed  to  the 
carbonic  acid  contained  in  it.    It  has  been 
shown  that  as  high  as  one  part  of  car- 
bonic acid  in  a  hundred  parts  of  air  will 
exert  no  detrimental  action 
in  the  human  body.    This 
appeared  to  show  the  exist- 
ence of  some  virulent 
poison   breathed    out    con- 
tinually from  the  lungs,  but 
all   the   attempts   formerly 
made  to  isolate  this  hypo- 
thetic substance  were  utter- 
ly unsuccessful.     Dr.  Wei- 
chardt    used    another    ar- 
rangement of  apparatus  to 
settle  the  problem. 

The  animal  to  be  experi- 
mented upon,  a  mouse  or  a 
guinea  pig,  was  placed  in 
an  air-tight  vessel,  com- 
municating with  a  tube  for 
air  supply  which  was  freed 
from  any  carbonic  add  by 
means  of  different  chemi- 
cals enclosed  in  it.  On 
the  other  side  of  the  ves- 
sel was  arranged  a  tube 
for  discharging  the  air  ex- 
pired. 

The  experimenter  found 
the  air  expired  by  the  ani- 
circuit  through  which  periodical  current  mai  to  be  contaminated  with  the 
impulses  are  thrown  by  a  metronome,  at  same  toxin,  and  determined  its  quan- 
the  rate  of  one  per  second.  These  im-  tity  by  means  of  the  apparatus  rep- 
pulses  cause  the  mouse  to  exert  a  rhyth-  resented  in  the  lower  illustration  on  page 
mical  pull  by  which  the  weight  attached  20.  He  then  inoculated  some  mice  with 
to  its  feet  is  lifted  a  certain  distance.  The  toxin  and  found  these  to  expire  a  far 
extent  of  these  movements  measuring  smaller  amount  of  the  impurity  than  ani- 
the  strength  of  the  animal,  was  registered  mals  submitted  to  no  previous  treatment, 
on  the  plate  visible  at  the  extreme  left.  It  is  inferred,  among  other  conclusions. 
The  photo  on  this  page  contains  some  that  when  some  part  of  our  muscular 
sets  of  curves  thus  obtained,  each  show-  system  is  submitted  to  normal  traitiing, 
ing  the  gradually  decreasing  performance  no  detrimental  action  on  the  part  of  the 
of  the  animal.  Whenever  the  experiment  fatigue  poison  need  be  feared,  as  the 
was  resumed  after  rest,  the  curves  are  production  of  anti-toxin  brings  about  a 
seen  to  have  undergone  a  striking  in-  salutary  balance.  If,  however,  the  body, 
crease,  thus  indicating  the  invigorating  or  part  of  it,  be  tired  out  to  absolute 
effects  of  the  spontaneously  produced  exhaustion,  the  toxin  is  produced  so 
anti-poison,  in  its  body.  More  powerful  abundantly  as  to  destroy  the  capacity  for 
effects  were  those  obtained  by  inoculating  production  of  the  antidote,  and  a  lasting 
the  mouse  with  the  artificial  anti-toxin.  diminution  of  strength,  or,  in  extreme 
Dr.  Weichardt  has  discovered,  also,  in  cases,  even  death,  may  then  ensue.  Ath- 
this  connection,  that  the  air  expired  by     letes  are  well  acquainted  with  the  evil 
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effects  of  over  training  with  its  sudden 
decrease  in  vigor. 

But  the  most  important  development  in 
Dr.  Weichardt's  work  was  the  artificial 
production  of  the  poison  and  counter- 
poison  of  fatigue — or  "kenotoxin"  and 
"anti-kenotoxin"  as  they  are  called.  Sup- 
posing these  substances  to  be  merely 
oxidation  and  reduction  products  of 
muscular  albumen,  he  submitted  solutions 
of  animal  albumen  to  the  action  of  elec- 
tric currents,  hydrogen,  peroxide,  chlor- 
ine, colloidal,  palladium,  etc.,  and  tested 
the  biological  effects  of  the  residues  thus 
obtained.  Animals  inoculated  with  these 
substances  would  undergo  the  same  detri- 
mental effects — ^suffocation,  drop  in  tem- 
perature, torpor — ^as  in  case  of  a  treat- 
ment with  the  natural  toxin  extracted 
from  exhausted  muscles.  After  having 
thus  obtained  the  poison  of  fatigue  by 
artificial  means,  the  experimenter  suc- 
ceeded in  producing  the  anti-toxin  by  a 
similar  process,  independent  of  any  ani- 
mal organism.  The  artificial  stuff  pro- 
duced from  albumen,  in  the  form  of 
either  injection  fluids  or  soluble  powders, 
can  now  be  obtained  by  anybody  at  a 
relatively  low  cost. 

It  is  expected  that  the  artificial  anti- 
dote against  fatigue  will  lend  itself  to 
many  uses.  A  number  of  scientists  are 
at  present  at  work  to  ascertain  the  effects 
of  the .  anti-toxin  on  the  most  varied 
maladies.  Some  have,  for  instance,  ob- 
tained rather  promising  results  in  the 
treatment  of  tuberculosis,  and  in  this 
connection,  it  will  be  interesting  to  note 
a  fact  discovered  by  Dr.  Weichardt  him- 
self,— ^that  the  serum  known  as  tubercu- 
lin, with  which  such  good  results  have 
been  obtained  in  many  cases,  contains  be- 
sides the  tuberculous  virus  proper,  poison 


related  to  the  very  toxin  of  fatigue  itself. 

Extensive  experiments  go  to  show  that 
animals  treated  with  the  antidotes  offer 
much  more  resistance  against  the  bac- 
teria of  a  number  of  diseases  than  those 
left  unprotected.  This  shows  the  extent 
to  which  the  method  is  likely  to  prove  of 
value  in  medical  practice. 

Another  question  will  be  whether  the 
artificial  antidote  really  is  a  means  of 
increasing  physical  strength,  enabling  the 
body  to  do  better  work  than  without  this 
treatment.  To  this  is  suggested  an 
affirmative  reply  not  only  by  the  results 
of  the  experiments  above  described,  but 
by  a  number  of  tests  made  by  Dr.  Weich- 
ardt both  upon  himself  and  upon  other 
persons.  Though  further  observations 
will  be  required  to  reach  any  definite 
judgment,  it  can  doubtless  be  asserted 
that  the  artificial  anti-toxin  deserves  the 
fullest  attention  of  all  those  engaged  in 
physical  training.  In  fact  a  marked  de- 
crease in  the  feeling  of  exhaustion,  and 
accordingly,  a  decided  increase  in  vigor, 
is  invariably  produced  by  the  treatment 
with  this  substance.  The  invigorating 
effects  will  continue  about  half  a  day  or 
more  following  treatment,  and  leave  no 
disagreeable  after-effects.  While  the  ca- 
pacity for  work  is  thus  augmented,  the 
want  of  sleep  is  reduced  to  some  extent, 
but  nonervous  excitation  is  noted.  In  fact, 
as  the  antidote  is  a  natural  product  of  the 
body,  it  is  free  from  those  detrimental 
effects  necessarily  connected  with  for- 
eign bodies  introduced  into  the  organism. 

Whether  it  may  be  possible  to  extend 
these  invigorating  effects  to  the  capacity 
for  mental  work  will  have  to  be  ascer- 
tained by  further  experiment,  though  the 
information  so  far  gained  seems  to  point 
in  this  direction. 


THE  RUSH  FOR  FLORIDA 

By  WINTHROP  PACKARD 


"I 


WANT  a  miliion  acres  of  land  in 
the  state  of  Florida,  in  a  section 
running  right  across  the  state, 
from  tide  water  on  the  east  to 
tide  water  on  the  west."     Such  is  the 


twenty-five  cents  to  a  dollar  and  a  half 
an  acre,  they  are  now  glad  to  sell  in 
large  lots,  thirty  to  a  hundred  thousand 
acres,  to  land  speculators  at  three  to  five 
dollars  an  acre.    These  divide  their  pur- 


request   which   a   New   York   capitaHst     chase  into  five  and  ten  acre  plats,  adver- 


made  of  the  Land  Department  of  the 
Florida  East  Coast  Railway,  The  re- 
quest was  made  in  dead  earnest  and  price 
was  no  object,  yet  the  demand  could  not 
be  filled,  partly  because  the  conditions 
were  unusual,  but  more  because  land  in 
Florida  is  already  so  well  taken  up  that 
a  location  of  such  size  was  not  to  be  had. 


tise  them  as  extraordinarily  fertile,  in  a 
state  where  the  climate  is  wonderfully 
favorable  to  agriculture,  and  sell  them, 
to  people  who  have  never  seen  the  state, 
at  from  fifteen  to  fifty  dollars  per  acre. 
Land  is  to  be  had  in  quantity  for  the 
first  time,  for  farming  purposes,  and  the 
big    real    estate    men   who   follow   the 


Applications  from  people  handling  big  world's  map  and  the  world's  markets 
capital  and  wishing  an  outlet  for  it  in  with  ever  vigilant  eye  are  making  a  rush 
safe  and  good  investment  come  daily  to  for  it.  Among  them  are  many  who, 
responsible  parties  here  in  the  state,  through  the  construction  of  roads,  drain- 
One  sees  advertise-  age  ditches,  demon- 
ments  for  land  in  stration  farms  and 
fifty  or  a  hundred  telephone  systems, 
thousand  acre  and  through  their 
tracts  in  the  state  intelligent  aid  and 
almost  daily  in  the  instruction  to  the 
principal  Florida  new  -  comer  are 
papers.  The  rush  adding  in  measure 
for  land  in  Florida  the  value  repre- 
is  surely  on.  sented  by  the  dif- 
There  are  many  ference  in  the  price 
reasons  for  this  they  have  paid  and 
great  and  compar-  the  price  they  will 
atively  sudden  de-  receive  for  the 
mand.  One  reason  land. 
is  that  the  lumber  "Colonies,"  liter- 
and  turpentine  ally  by  the  score, 
kings  are  beginning  are  being  planted 
to  release  their  grip  all  over  the  state, 
on  the  state  lands.  from  Nassau 
Having  turpentined  County  on  the 
the  trees  to  death  north  to  Dade  and 
over  vast  tracts,  Lee  on  the  south,  a 
and  then  cut  distance  of  about 
them  and  sold  the  five  hundred  miles, 
lumber,  the  land  is  In  the  very  Ever- 
useless  for  their  glades  themselves, 
purpose.  This  land,  a  section  that  our 
which  cost  the  tur-  ^,^_,  ^^^^  ^^  geographies  once 
pentine   men    from            cabbwepiimeiio  tree*,  on  ihesi.  Lode  Riwr.  taught  us  was  but 
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a  vast  swamp  with  little  or  no  land  above 
water,  four  or  five  land  companies  are 
operating  and  I  find  reports  of  sales 
something  as  follows  during  the  past 
year.  The  Bolles  Co.  have  sold  about 
10,000  farms  in  ten  acre  lots  at  $20 
to  $24  per  acre.  The  Everglades 
Land  Co.  2,000  farms  at  the  same 
prices,  the  Everglades  Plantation  Co. 
1,000  farms  at  $50  to  $100  per  acre, 
and  the  Everglades  Land  Sales  Co.  1000 
farms  at  $30  to  $50  per  acre.  It  is  esti- 
mated that  forty  per  cent  of  these  sales 
are  to  actual  settlers,  the  balance  going 
to  the  small  speculator  who  is  willing  to 
chance  the  investment  of  a  few  hundred 
dollars  in  the  hope  of  a  great  increase 
in  price  of  these  lands  later  on — when 
they  come  out  from  under  the  water. 
For  it  is  a  fact  that  much  of  the  Ever- 
glade land  sold  is  at  present  to  be 
traversed  only  in  boats  or  in  rubber 
boots.  I  think  as  a  rule  the  buyers  un- 
derstand that.  If  they  do  not  it  is  their 
ov/n  fault.  It  is  a  well-known  fact  that 
one  big  sale  of  Everglade  land  was  by 
the  state,  a  half  million  acres  at  $2  per 
acre,  the  state  agreeing  to  put  out  one 
dollar  per  acre  in  draining  this  land,  no 
time  being  set  for  the  completion  of  the 
drainage  contract.  The  state  now  has 
four  $50,000  dredges  at  work  and  has  so 
far  dredged  about  25  miles  of  canal  and 
nine  of  river.  Bids  have  just  been  re- 
ceived for  300  miles  more  of  canal  and 
optimists  think  the  drainage  of  the  lands 
sold   may   be   completed   in   ten   years. 

As  a  sample  of  the  rush  on  the  part  of 
the  small  speculator  and  small  farmer  for 
these  Florida  lands  may  be  cited  the  cut- 
ting up  of  a  big  tract  near  Tampa  about 
a  year  ago.  This  was  advertised  by  a 
Jacksonville  firm  in  one  of  the  best 
known  weeklies  in  the  world  and  money 
came  by  mail  for  these  five  and  ten  acre 
lots  from  Honolulu,  South  Africa, 
Panama,  Philippine  Islands,  Ceylon,  in 
fact,  from  almost  every  country  in  the 
world,  the  whole  tract  being  sold  out 
almost  immediately.  Probably  not  one 
man  in  ten  that  invested  from  a  hundred 
to  a  thousand  dollars  in  this  land  saw  it 
before  purchasing,  the  reputation  of  the 
publication  in  which  the  advertisement 
was  inserted  being  considered  a  sufficient 
guarantee  of  the  transaction. 

I  have  visited  several  of  these  sudden 


colonies  and  may  select  the  one  at  Bun- 
nell as  typical  of  those  which  seem  trying 
to  give  a  square  deal  to  the  incomer. 
Bunnell  is  a  little  station  on  the  East 
Coast  Railroad,  east  of  the  St.  Johns 
river  and  about  a  third  of  the  way  down 
the  state.  A  year  ago  it  was  a  turpen- 
tine station  in  the  flat  woods  of  Volusia 
County,  just  about  squeezed  dry  of  its 
turpentine  and  with  the  lumber  pretty 
well  cut  off.  Judicious  advertising  sold 
28,000  acres  of  this  land,  which  no 
longer  had  value  to  the  lumber  and  tur- 
pentine people,  for  $20  to  $50  per  acre, 
in  blocks  of  five,  one  man  at  least  whom 
I  saw  on  the  place  and  who  was  well 
satisfied,  buying  80  acres.  The  whole 
town  was  sold  out  in  a  few  weeks.  Ad- 
joining the  Bunnell  colony  the  St. 
Johns  Development  Co.  sold  thirty  thou- 
sand acres  under  similar  circumstances 
in  just  five  days.  It  is  safe  to  say  that 
nine  out  of  ten  of  the  people  purchasing 
never  saw  the  land  until  it  was  theirs, 
though  the  Bunnell  people  gave  the  pur- 
chaser ninety  days  in  which  to  see  his 
land  and,  if  dissatisfied,  get  his  money 
back  at  eight  per  cent  interest. 

On  the  West  coast  similar  develop- 
ments are  in  progress.  Near  Tampa  the 
Pinellas  Groves  Company  is  colonizing  a 
large  tract  on  the  Pinellas  peninsula, 
most  of  the  land  being  set  out  to  grape 
fruit. 

This  enthusiasm  as  to  the  value  of 
Florida  soil  has  a  broad  and  deep  foun- 
dation in  fact.  Conditions  in  the  state 
are  such  as  may  be  found  nowhere  else 
in  the  Union.  For  five  hundred  miles 
the  peninsula  of  sand,  almost  as  level 
as  a  floor,  practically  without  a  rock,  ex- 
tends down  toward  the  tropics  with 
vast  bodies  of  water  on  both  sides  of  it. 
Winds  from  the  great  ocean  temper  its 
climate  in  the  winter,  and,  though  on 
some  winters  the  northers  drive  freezing 
weather  almost  to  Key  West,  the  tem- 
perature in  the  main  is  such  that,  when 
all  the  rest  of  the  country  is  frozen  up, 
fruits  and  vegetables  may  be  grown,  at 
least  in  the  southern  half  of  the  state, 
successfully.  What  the  northern  farmer 
does  in  January,  painfully  and  with  much 
cost  in  labor  and  coal  under  glass,  the 
Florida  farmer  may  do  in  the  field. 
Portions  of  the  land,  moreover,  are  ex- 
traordinarily fertile,  the  sand  and  rich 


22 


TECHNICAL  WORLD  MAGAZINE 


humus  being  mixed  to  great  depth  in 
somewhat  the  same  proportion  as  the 
careful  florist  mixes  them  for  his  car- 
nation beds.  Add  to  such  a  soil  the 
proper  fertilizer  and  the  conditions  for 
successful  crops  are  theoretically  perfect. 
As  a  matter  of  fact  there  arc  certain 
other  conditions  which  enter  into  the 
matter,  of  which  more  will  be  said. 

Orange  and  pine^)ple  growing  have 
been  very  successful  in  Florida  for  years 
and  much  has  been  written  about  them. 
Of  liUe,  winter  truck  growing  has  re- 
ceived a  great  impetus,  some  men  having 
made  small  fortunes  in  a  short  time  by 
it.  Let  us  pass  all  these  and  come  down 
to  certain  staple  crops  which  all  farm- 
ers understand.  Such  are  Irish  potatoes, 
field  com,  and  hay.  It  is  just  recently 
that  the  farmers  are  finding  out  what 
they  can  do  with  Irish  potatoes  in  Florida. 
The  region  about  Hastings,  well  up  in 
the  northern  part  of  the  state,  has  lately 
jumped  into  prominence  in  potato  grow- 
ing, the  name  of  Hastings,  Florida,  being 
now  almost  as  well  known  in  that  con- 
nection the  world  over  as  Aroostook, 
Maine.  Hastings  has  never  had  a  boom ; 
it  was  built  by  no  "colony"  scheme.     It 


has  Just  grown,  along  with  its  potatoes, 
till  now  one  may  see  there  great  farms, 
as  level  as  a  floor,  where  all  the  farm 
work  is  done  by  machinery  in  true  West- 
ern style.  Hastings  has  this  year  4,000 
acres  in  Irish  potatoes.  Last  year  it 
had  3,000  and  shipped  from  its  single 
railroad  station  176,000  barrels  at  prices 
averaging,  little  and  big,  $3.50  per  bar- 
rel F.  O.  B.  Hastings.  Shipments  from 
the  immediate  ne^hborhood  of  Hastings 
swell  the  total  to  204,000  barrels. 

This  is  the  way  they  do  it.  In  late  De- 
cember they  work  into  their  soil  by  ma- 
chine 1,800  pounds  of  fertilizer  to  the 
acre.  Then  they  flood  the  soilwith  artesian 
water  and  let  it  soak  for  a  week  or  two. 
In  early  January  they  begin  planting  po- 
tatoes, the  variety  decided  upon  as  best 
for  this  region  being  Spaulding's  Rose, 
Four.yielding  3J^  to  4  barrels  to  the  acre, 
put  in  by  machine.  Then  they  irri- 
gate this  land  again.  Cultivation  to  keep 
the  land  clean  follows  and  the  crop  is 
harvested  in  April,  usually  by  the  15th. 
A  fair  average  of  returns  is  40  barrels  to 
the  acre  though  as  high  as  126  have 
been  dug.  But  this  is  the  first  only  of 
the  season's  crop  from  the  land.     After 
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April  all  possibility  of  frost  is  over  and 
a  crop  of  com  may  be  put  in,  no  further 
fertilizer  being  needed.    The  corn  is  har- 
vested in  October  at  the  rate  of  40  bar- 
rels "slip-shuck"  to  the  acre,  netting  60 
bushels,    shelled.      Then    cow-peas    are 
sown    broadcast.      With    these    grows, 
without  seeding,  the  native  crab-grass, 
the  whole  making  an  excellent  hay  which 
is  harvested   just   before   breaking  the 
land  for  the  next  season's  crop  of  po- 
tatoes.    The    hay    averages    2^    tons, 
though  5  have  been  cut,  to  the  acre,  and 
brings  $12.50  per  ton,  baled,  F.  O.  B. 
Hastings.    Such  is  the  three  crop  round 
in     the     neighborhood     of     Hastings, 
though    after    potatoes    various    other 
crops  may  take  the  place  of  the  com  and 
hay,  according  to  the  taste  of  the  fanner. 
I  cite  these  three  because  they  are  most 
common  and  are  in  no  wise  speculative 
crops.    There  is  no  danger  of  the  potato 
business    being    overdone    in    Florida. 
New  York  City  alone  consumes  5,000 
barrels  of  potatoes  daily,  and  the  Hast- 
ings potatoes  reach  the  market  just  after 
those  from  Bermuda,  thus  bringing  early 
crop  prices.    As  a  result  of  the  Hastings 
success  land  in  that  region  is  being  rap- 
idly cleared  and  brought  under  cultiva- 
tion.   It  sells  at  a  mile  from  the  station 
at  $200  per  acre,  raw  land  being  worth 
from  $65  to  $100. 

But— <:onditions  in  the  r^ion  about 
Hastings  are  peculiar  and  in  this  pecul- 
iarity lies  the  success  or  failure  of  the 
greater  part  of  Florida  farming.  Here 
about  Hastings  is  a  vast  section,  level  as 
a  floor,  with  a  clay  subsoil  underlying  it 
within  a  foot  or  two  of  the  surface. 
Hence  it  holds  water  and  fertilizer  when 
these  are  put  upon  it.  The  land  is  thor- 
oughly ditched  and  drained  so  that  the 
torrential  floods  which  occur  at  certain 
seasons  in  all  parts  of  the  state  will 
quickly  run  off,  saving  the  crops  from 
the  drowning  which  would  otherwise  be 
their  lot.  Artesian  water  in  great  quan- 
tity and  of  a  quality  that  is  not  detrimen- 
tal to  crops  is  had  by  boring  to  a  depth 
of  about  225  feet.  This  is  so  piped  that 
it  may  be  turned  on  the  crops  in  pro- 
fusion when  wanted.  Otherwise  at  cer- 
tain seasons  the  drought  and  fierce  heat 
to  which  all  portions  of  the  state  are  lia- 
ble would  bum  up  the  crops.  These 
three  conditions  will  doubtless  be  found 


in  other  parts  of  the  state  and  in  many 
sections.  The  whole  country  is  so  flat 
that  this  drainage  is  absolutely  neces- 
sary. So  is  the  water  for  irrigation.  To 
try  to  farm  without  the  two  is  to  invite 
failure. 

And  yet— certain  crops  are  being 
raised  successfully  without  these  con- 
ditions. One  of  these  is  pineapples.  The 
pineapple  is  a  sort  of  air-plant,  anyway. 
It  is  propagated  from  slips,  or  suckers, 
which  are  set  out  in  August  in  bare  sand 
and  fierce  heat  without  watering.  Strange 
to  say  these  are  never  known  to  fail  and 
the  whole  crop  is  grown  without  water, 
producing  the  juicy  fruit  in  eighteen 
months  from  the  setting  of  the  cuttings. 
After  that  the  crop  comes  yearly  in  sum- 
mer without  further  planting,  the  plants 
covering  the  ground  and  needing  no 
other  care  than  fertilizing  and  harvesting 
of  the  fruit.  Many  men,  however,  have 
made  a  comparative  failure  of  the  busi- 
ness. Only  certain  portions  of  the  state 
are  favorable  to  Jhe  crop  and  even  in 
these  winter  frosts  sometimes  do  much 
damage. 

Many  of  the  "colonies"  being  planted 
out  in  the  state  are  doomed  to  failure  and 
disaster  because  of  the  unscrupulousness 
of  their  promoters.  Florida  land  is 
"spotted."  Rich  alluvial  soil  in  places 
lies  beside  barren  sand  that  "will  not 
grow  cactus."  Many  big  swamps  seem 
incapable  of  drainage.  Yet  many  pro- 
moters have  no  care  for  this.  They 
advertise  profusely  and  build  on  the  true 
stories  of  fertility  their  own  tissues  of 
lies.  They  sell  land  to  people  at  a  dis- 
tance who  can  afford  to  make  but  one 
trip  and  who  do  not  see  their  land  until 
they  come  with  families  and  household 
goods  to  occupy  it.  Very  many  such 
are  doomed  to  bitter  disappointment. 
They  are  being  herded  into  sections 
where  neither  a  Florida  Cracker  nor  a 
Seminole  Indian  could  find  a  living.  Of 
course,  a  man  who  buys  land  for  settle- 
ment which  he  has  never  seen  is  a  fool, 
but  that  does  not  alter  the  misery  of  it. 
Unless  a  purchaser  knows  that  his  land 
can  be  easily  and  thoroughly  drained, 
unless  he  knows  that — in  most  instances 
— water  for  irrigation  is  available,  then 
however  indomitable  a  farmer  he  may 
be  he  is  inevitably  doomed  to  failure 
sooner  or  later. 


MARVEL^f  tlie 
SNOW^EMS 


-By  Wilson  A.Benilty! 


WHAT  magic  is 

there  in    the 

rule  of     s  ix 

that  compels 

the  snowflake  to  conform  so  rigidly  to 
its  laws?  Here  is  a  gem-bestrewn  realm 
of  nature  possessing  the  chaim  of  mys- 
tery, of  the  unknown,  sure  richly  to 
reward  the  investigator. 

For  something  over  a  quarter 
of  a  century  I  have  been  study- 
ing it  and  the  work  has  proved 
to  be  wonderfully  fascinating, 
for  each  favorable  snow-fall, 
during  all  these  years,  has 
brought  things   that   were  new  _ 

and  beautiful  to  my  hand.  I  have  never 
yet  found  a  time  when  I  could 
entertain  an  idea  of  relinquishing  it. 
During  the  time  that  I  have  car- 
ried on  the  work,  I  have  secured 
sixteen  hundred  photo-micr<^raphs  of 
snow  crystals  alone,  and  no  two  are 
alike.  Is  there  room  for  enthusiasm 
here?  Doubtless  these  pictures  serve  to 
represent  with  some  fairness  almost 
every  type  and  variety  of  snow  that  oc- 
curs in  nature  but  they  show  scarcely 
an  infinitesimal  fraction  of  the  individual 
variation  of  form  and  interior  design 
among  the  countless  myriads  of  crystals 
comprising  each  type. 

The  clouds,  and  the  tiny  liquid  par- 
ticles— water  dust — of  which  they  con- 
sist, play  no  part  in  true  snow  crystal 
formation.  They  coalesce  only  to  form 
the  amorphous — granular — varieties  of 
the  snow,  or  to  coat  true,  mature  crys- 
tals with  granular  material.  The  true 
crystals,  forming  the  bulk  of  the  snow 
fall,  are  formed  directly  from  the  almost 
infinitely  small  and  invisible  molecules  of 
water  in  solution  within  the  air,  and 
floating  between  the  vastly  larger  cloud 
particles. 

Most  of  the  crystals  are,  of  course, 
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violent  winds.     In  general,  the  weslen 
quadrants  of  widespread  storm 
furnish  the  majority  of  the  mor 
perfect   tabular   shapes.     As 
rule,    low   clouds,    if   relativd 
warm,    tend    to   pro- 
duce the  more  rapidly 
growing  open  branch- 
ing   forms,    and    the    inter- 
mediate   and    upper    clouds,  . 
if  relatively   much  colder,' 
the   more   solid,   close   col- 
umnar   and    tabular    forms. 
Sometimes,     however,    crys- 
tals differing  but  slight! 
or  not  at  all  from  tha 
falling    from    ston 
clouds,  drop  out  of  a| 
^  parently  cloud-free  skk 
Much   wonder  1 
been  excited,  becausen 
snow     crystals     exhil 
such  a  bewildering  diversity  and  beairt 
They  form  within  a  very  thin  gasca 
solvent,    the    air,    and    this    allows  ' 
molecules  of  water  an  i 
pled  freedom  of  motion  and  ad- 
justment while  arranging  them- 
selves in  crystal  form.    The  fact j 
doubtless   largely   explains    why* 
the  crystals  of  snow  far  exceed 
other  crystals  in  complexity  and 
symmetry.      Snow     crystals,     like    : 
crystals    of    water,  develop    tinder   H 
hexagonal  system  and  invariably  divi< 
into  six.     Nothing  absolutely  certain 
known,  as  to  why  they  grow  thus,  exce 
as  it  is  assumed  that  the  number  and  1 
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rangement  of  the  attractive  and  repellent 
nnioc    n/^ceB<;sed    fay    thc    Hiolecules    of 
e  this  habit  of  growth  upon 
dividing  into  six  is  neces- 
ised   and   best  explained   in 
chnical  sounding  terms.  We 
each  water  particle  or  mole- 
;es    two    opposite    primary 
e  and  negative,  correspond- 
tion   with  the  main  tabular 
rystals,  and  in  addition  three 
Jistant  secondary  poles,  ar- 
nd  what  may  be  called  tiic 
iameters    of    the  molecules. 
r  a  dia-magnetic  substance, 
ble  to  polar  repulsion,  pre- 
a  tendency  to  arrange  itself 
tsition  between  and  at  right 
le  primary  electro- magnetic 
alignment  of  the  lines  of 
3site  to  tlie  lines  of  greater 
ce,  would  compel  the  crys- 
to  grow  mainly  outward  in 
s  of  their  equatorial  diame- 
ondary  poles.     This  theory 
)s  best  explain  why  the  crys- 
pon   thin 
1  the  hoi- 
ar    form, 
so  little 
■ction    of 
xes,  that 
ection  in 
assumed, 
posit  ivfe 
poles  lie. 

Each  of  the  six  parts  or 
segments   of    the   crystals, 
while  in  process  of  growth, 
increases    simultaneously 
outward,  yet  each  one  usu- 
ally   grows    independently 
and  by  itself.     So  each  of 
the  six  parts  may,  for  all 
irposes,    be    considered    as 
rate  crys- 
and  the 
ig  an  ag- 
growing 

d  the  law  | 

under 
which 

they  _ 

.form 

not  only  gives  them  a 
general  hexagonal  plan  of 
growth,    but    in    addition 


gives  them  two  specific  secondary  habits 
of  growth,  under  the  same  plan. 

We  may  best  distinguish  these  as  the 
outward  or  ray  habit,  and  the  concentric 
or  layer  habits  of  growth  •  respectively. 
The  ray  habit  causes  growth  to  occur 
always  outward  and  away  from  the  nu- 
cleus. This  tends  to  produce  open 
branching  forms.  Crystals  that  grow 
rapidly,  or  within  relatively  warm  low 
clouds,  usually  build  upon  this  plan.  In 
the  case  of  the  concentric  or  layer  habit, 
growth  tends  to  arrange  itself  in  massive 
form,  around  the  nucleus.  This  tends  to 
produce  the  close,  solid  flakes.  Slowly 
growing  crystals,  as  the  columnar,  fornr 
solid  tabular  hexagons,  and  all  such  as 
crystallize  in  a  very  cold  atmosphere,  or 
at  great  altitudes,  usually  grow  accord- 
ing to  this  latter  habit.  Snow  producing 
clouds,  if  single  are  perhaps  as  a  rule  of 
some  depth,  or  if  double,  or  multiple, 
vary  one  with  another  in  temperature. 
The  growth  habits  and  conditions  under 
which  the  crystals  form  therefore  are 
commonly  unstable,  with  a  multiplicity 
of  diverse  conditions,  tending  to  hasten 
or  to  retard  their  rates  of  development, 
and  momentarily,  at  least,  to  change  or 
modify  their  forms.  This  state  of  things 
may    cause   them   to  — 

grow  after  solid  plans 
at  one  moment  and 
altitude,  after  branch- 
ing plans  at  another, 
after  composite  plans 
at  yet  others,  and 
tends  to  cause  them 
to  become  increasingly  complex  in  out- 
outline  and  structure 
as  growt  h  progresses. 

In   th  k    ose    especial 

caseswh  ■  ere  the  crys- 

tals   for  I  m  and  grow 

wholly  f    within  a  sin- 

gle  rein  lively    thin 

and  uni  form    cloud, 

as  within  low  detached  clouds,  for  in- 
stance, they  arc  likely  to  follow  from 
start  to  finish  after  one  single,  uniform 
plan,  and  all  be  very  much  like  each 
other.  The  frail  hranchinj^ 
snow  crystals,  falling  dur- 
ing snow  flurries,  are  oft-, 
times  of  this  character, 
some  cases,  the  crystals 
will  form  composite   fash- 
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ion,  after  but  two  specific  plans.  A 
solid,  mosaic  centerpiece  portion  will 
form  within  a  cold  upper  air  stratum 
and,  falling  earthward,  acquire  branch- 
ing additions  at  some  lower,  warmer 
leveL  Composite  crystals  of  this  char- 
acter perhaps  exceed  all  others  in  beauty 
of  design,  combining  into  one,  as  they 
do,  the  two  most  beautiful  types  of  snow. 

It  is  all  most  marvelous  and  mysteri- 
ous, these  changing  habits  of  growth, 
and  this  momentary  shifting  about  of 
the  points  of  maximum  development. 
Growth  ofttimes  occurs  in  alternate  or- 
der, first  at  the  corners  of  the  hexagon, 
and  then  at  the  sides.  In  some  cases, 
this  pendulum-like  swing  of  outgrowth 
may  continue  from  beginning  to  end. 

But  perhaps  the  most  wonderful  fact 
of  all  is  the  marvelously  symmetrical 
way  in  which  all  this  is  accomplished. 
If  a  set  of  spangles  or  branches,  or  tiny 
hexagons  or  other  adornments,  form  and 
grow  at  certain  points  upon  any  one  of 
the  six,  or  alternate,  rays,  or  segments, 
similar  or  identical  ones  are  almost  sure 
to  form  at  the  same  places  and  moments 
on  all  of  the  others,  so  that  the  balance 
of  form  is  always  kept  unimpaired. 

It  appears  as  if  the  magic  that  does 
this  might  be,  in  part  at  least,  of  an  elec- 
tric nature,  and  due  to  the  presence  of 
tiny  electric  charges  around  their  periph- 
eries. Would  not  the  presence  at  cer- 
tain points,  and  the  absence  at  others,  of 
tiny  electric  charges,  shifting  momen- 
tarily about,  as  fresh  charges  collected, 
and  causing  momentary  realignments  in 
the  locations  of  the  several  charges, 
stimulate  growth  at  certain  points  and. 
retard  it  at  others?  It  seems  worth 
while  tentatively  to  advance  this  theory, 
as  a  possible  explanation  of  these  per- 
plexing mysteries.  But  it  is  a  fascinat- 
ing mystery  this,  that  the  crystals  assume 
such  a  marvelous  diversity  of  form, 
though  forced  by  the  crystallographic  law 
under  which  they  come  into  being  to 
assume  always  the  hexagonal  form.  Six 
rays  or  parts,  there  always  are,  yet  what 
an  amazing  variety  these  parts  exhibit 
among  themselves.  Individual  crystals 
of  the  open,  branching  variety,  differ 
one  from  another,  in  the  shape,  size  or 
thickness  of  their  primary  rays,  and 
these  rays  in  turn,  in  the  number,  size 
or  shape,  of  the  secondary  branches  that 


they  possess.  Those  of  solid  tabular 
form  differ  as  to  their  layers,  or  seg- 
ments, and  in  the  number  and  arrange- 
ment of  the  air  tubes  and  shadings  within 
them.  Similarly  those  of  a  quasi-open 
formation  vary  in  individual  cases,  in 
their  spangles,  the  tiny  hexagons  com- 
posing them,  as  well  as  in  the  way  in 
which  these  are  coifibined  with  each 
other,  or  with  rays,  and  arranged  around 
the  central  nucleus.  Yet  in  innumer- 
able cases  the  crystals  assume,  at  some 
one  or  more  stages  of  growth,  identical 
forms  and  outlines.  It  often  happens 
that  their  nucleii,  or  ultimate  outlines  are 
alike,  yet  it  seems  to  be  rarely  the  case 
that  any  two  pass  through  a  long  series 
of  such  changes  of  form.  Hence  the  as- 
tonishing variety. 

Snow  crystals  are  noted  among  crys- 
tals because  they  bridge  over  and  include 
within  themselves  so  much  of  the  solvent, 
air,  wherein  they  form.  This  remarkable 
habit,  in  connection  with  the  multitud- 
inous changes  of  form  gives  great  rich- 
ness and  complexity  to  their  interior  de- 
signs, and  lends  endless  interest  to  their 
study.  The  air  tubes  and  shadings  have 
a  biographical  value,  for  they  outline 
more  or  less  perfectly,  transitionary 
forms.  The  air  tubes  are  largely  formed 
while  the  crystals,  or  parts  of  such,  are 
in  process  of  solidification,  as  at  the 
moment  when  branch  unites  to  branch, 
layer  to  layer,  or  'segment  to  segment, 
and  so  growth  may  be  traced  through  its 
successive  stages. 

The  snow  crystals  being,  in  the  truest 
sense,  exquisite  works  of  art  in  them- 
selves, charmingly  adapt  themselves  to  a 
great  variety  of  uses  in  the  industrial 
arts,  and  in  various  other  ways.  These 
uses  are  steadily  broadening  though  they 
and  their  artistic  possibilities  have  been 
as  yet  hardly  discovered  or  realized  by 
artisans  in  general.  Metal  workers,  and 
wall  paper  manufacturers  are,  however, 
beginning  to  realize  their  value,  and 
there  should  be  a  great  field  of  useful- 
ness for  them  in  these  lines.  They  also 
seem  well  adapted  for  use  in  designing 
patterns  for  porcelain,  china,  glassware 
and  many  other  things.  Silk  manufac- 
turers are  beginning  to  see  their  adap- 
tability as  patterns.  Their  value  as  mod- 
els in  the  realm  of  pure  art  is  also  being 
demonstrated.    Their  uses  as  models  in 
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schools  of  art,  and  art  craft  shops  are 
steadily  increasing.  Only  recently  Dr. 
Denman  W.  Ross,  lecturer  at  Harvard 
on  tfie  theory  of  pure  design,  has  adopted 
a  lai^e  number  for  class  room  use.  Prof. 
James  Ward  Stimson  used  them  to  illus- 
trate the  "beauty  of  nature's  art,"  in  his 
book,  "The  Gate  Beautiful," 

Perhaps  their  greatest  field  of  useful- 
ness, however,  is  along  other  lines,  as 
objects  for  nature  study,  and  for  illus- 
trating the  forms  of  water.  They  should 
be  invaluable  to  the  crystallt^apher,  for 
they    show    the    forms    and    habits    of 


growth  of  crystals  in  a  most  charming 
way. 

Certain  it  is  that  normal  and  high 
schools,  universities  and  museums  both 
here  and  abroad,  are  finding  them  most 
useful  in  an  educational  way.  One  uni- 
versity alone — Wisconsin — has  over  one 
thousand  lantern  slides  of  snow-flakes. 

Indeed  it  seems  likely  that  these  won- 
derful bits  of  pure  beauty  from  the  skies 
will  soon  come  into  their  own,  and  re- 
ceive the  full  appreciation  and  study  to 
which  their  exquisite  loveliness  and 
great  scientific  interest  entitle  them. 


BURGLAR-PROOF  GLASS 

By  EDWARD  BARTLETT 


IF  the  French  glassmakers  continue 
their  present  experiments  to  the  log- 
ical conclusion  we  shall  perhaps  one 
day  be  able  to  live  in  glass  houses 
and  throw  as  many  stones  as  we  like. 
Science  is  merciless,  and  it  pauses  no 
more  at  shattering  old  proverbs  than 
it  does  of  depriving  boyhood  of  one  of 
its  chief  destructive  pleasures — that  joy- 
ous conjunction  of  brickbat  and  window 
pane  that  has  relieved  the  feelings  of 
many  a  young  savage  pent  up  in  town. 
The  experiments  have  not  yet  progressed 
so  far  as  that,  but  something  has  been 
accomplished  in  the  way  of  making  life 
harder  for  that  close-pressed  prac- 
titioner, the  burglar. 

The  idea  originated  in  Marseilles, 
which  has  troubles  of  its  own  in  the 
way  of  criminal  depredations.  One  day, 
a  little  more  than  a  year  ago,  there  was 
an  apparently  organized  outbreak  of 
cambrio-leuTs  in  some  of  the  principal 
streets  of  that  city.  In  broad  daylight, 
and  in  crowded  thoroughfares,  the  win- 
dows of  more  than  a  dozen  jewelry 
shops  were  smashed  and  objects  of  great 
value  were  successfully  made  way  with. 


Some  of  the  thieves  were  captured,  and 
some  made  their  escape,but  the  lesson  re- 
mained, to  the  terror  of  jewelers  and  all 
others  who  made  a  practice  of  displaying 
valuable  goods  in  their   show-windows. 

France  is  a  country  of  iron  shutters. 
The  streets  of  a  French  city  after  eight 
or  nine  o'clock  in  the  evening  have  the 
appearance  of  a  place  besieged,  or  at 
least  infested  with  robbers  and  maraud- 
ing bands.  Every  shop  presents  a  curi- 
ous aspect  to  American  eyes,  with  its 
shutter  let  down  to  cover  windows  and 
doors  with  a  sheet  of  iron  that  sledges 
and  crowbars  could  scarcely  penetrate. 
These  precautions,  which  are  taken  in 
similar  fashion  in  all  private  houses  of 
every  kind,  even  to  the  sixth  floor  win- 
dows of  apartment  houses  and  the  great 
wallcd-in  residences,  are  partly  a  sur- 
vival of  the  Middle  Ages  and  partly  a 
necessary  resistance  to  the  attacks  of 
criminals,  who  are  nowhere  so  bold  and 
persistent  as  in  France.  But  it  was  a 
new  thing,  and  terrifying,  not  to  be  able 
to  display  valuables  in  show-windows 
even  in  broad  day. 

M.  Maurice  Nugue,  a  mirror-maker 
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of  Marseilles,  got  the  notion  that  glass 
might  be  made  sufficiently  hard  and 
thick  to  withstand  any  ordinary  attack 
by  burglars.  The  idea  was  quickly  taken 
up  by  the  Compagnie  de  Saint-Gobain, 
and  experiments  were  made  in  the  com- 
position of  tough  slabs  of  glass  of  a 
thickness  varying  from  15  to  25  milli- 
meters and  of  a  clear  transparency. 
Then  tests  were  made  of  the  re- 
sistance of  the  glass  under  such  condi- 
tions as  those  of  the  episode  in  Mar- 
seilles. First  a  pane  of  ordinary  plate 
glass  was  struck  with  an  iron-capped 
mallet,  hurled  from  a  distance  of  three 
yards.  A  great  hole  was  made  in  the 
glass,  suifcient,  had  the  pane  been  in  a 
show-window,  to  have  enabled  a  thief 
to  plunder  the  window.  The  experi- 
ment was  then  repeated  with  a  slab  of 
the  "burglar-proof'  glass.  This  dalle 
polie  was  20  millimeters  in  thick- 
ness. It  was  set  in  a  window  of  ordi- 
nary shop  size,  but  was  framed  in  iron 
instead  of  the  ordinary  window  sash 
of  wood.  The  iron  capped  mallet  made 
no  impression  on  the  glass  when  thrown 
at  it  from  a  distance  of  first  three  and 
then  six  yards.  After  that  a  disk  of 
iron  weighing  ten  pounds  was  hurled 
at  the  window,  and  this,  at  the  lesser 
distance,  had  no  other  effect  than  a  verj' 
slight  bruise  or  abrasion  on  the  surface 
of  the  dalle  polie,  but  when  the  distance 
was  increased  a  round  hole  was  made  in 
the  glass.  But  this  hole  was  only  two 
centimeters  in  diameter  on  the  surface 
of  the  glass.  It  did  not  extend*  clear 
through  the  pane,  and  there  were  no 
radiating  fractures  such  as  usually  are 
seen  when  window-glass  is  broken.  The 
final  test  was  made  with  an  army  re- 
volver, but  the  glass  stopped  the  bullets 
when  they  had  penetrated  to  the  depth  of 
one-quarter  of  a  centimeter. 

The  experiments  were  regarded  as 
successful,  and  a  number  of  jewelers  and 
others  have  placed  this  glass  in  their 
show  windows.  As  the  methoii  of  manu- 
facturing this  diiHe  poiie  is  considered 
sufficiently  imp^^^rtant  to  be  kept  secret, 
the  manager  of  the  Compagnie  Saint- 
Gobain  was  compelled  to  deny  further 
information  on  the*  subject.  He  said, 
however,  that  after  all  thickness  is  the 
•essential  thing  and  that  any  tough  glass 


if  made  sufficiently  thick  will  answer  the 
purpose  and  afford  protection  from  or- 
dinary attacks.  But  to  make  a  glass  of 
extreme  thickness  without  the  sacrifice 
of  perfect  transparency  is  a  somewhat 
expensive  process,  and  to  meet  the  ob- 
jections of  cost  and  unwieldiness  in 
*'burglar-proof"  glass  the  Compagnie 
Saint-Gobain  has  been  conducting  ex- 
periments along  other  lines.  The  em- 
ployment of  a  light  wire  mesh  or  net  is 
already  well-known  in  America  as  well 
as  in  Europe.  But  the  imbedding 'of  this 
wire  in  the  glass,  while  it  gives  it  great 
strength,  deprives  it  of  perfect  trans- 
parency, and  the  aim  of  the  Compagnie 
Saint-Gobain  has  been  to  make  some- 
thing of  this  kind  available  for  window 
glass  as  well  as  for  places  where  only 
the  admission  of  light  is  required. 

The  latest  result  of  these  experi- 
ments is  a  window-glass  varying  in 
thickness,  according  as  the  need  may 
be,  from  a  quarter  of  an  inch  to  half 
an  inch,  and  having  imbedded  in  it  a 
very  light  wire  running  in  parallel, 
transverse  lines  about  one .  inch  apart. 
These  lines  of  wire  constitute,  in  effect, 
one  continuous  line  starting  from  an 
upper  comer  of  the  pane,  and  running 
from  left  to  right  and  right  to  left  across 
the  window  without  a  break.  The  wire 
is  connected  with  a  battery  and  carries 
always  a  light  charge  of  electricity.  It 
is  connected  at  one  of  the  lower  comers 
with  a  magnet.  If  the  window  is  broken, 
and  the  wire  with  the  glass,  the  electric 
current  is  broken,  the  magnet  is  re- 
leased and  by  that  action  an  alarm  bell 
is  set  ringing.  This  bell  may  be  placed 
an}'where  within  the  house  to  rouse  the 
occupants,  or  high  up  on  the  outer  wall 
to  summon  the  police  or  frighten  the 
burglar  away.  As  it  would  be  impossi- 
ble for  a  burglar  to  put  e\'en  a  hand 
through  the  glass  without  breaking  the 
wire,  and  as  the  glass  with  its  wire  en- 
forcement is  ver>-  difficult  to  break,  this 
product  is  regarded  as  more  practical 
even  than  the  very  thick  dalle  polie.  And 
the  glass  is  almost  perfectly  transparent, 
the  lines  of  wire  being  placed  sufficiently 
far  apart  to  interfere  ver>'  little  with  the 
obserN-ation  of  the  objects  in  a  jeweler's 
show-window,  thus  in  no  way  shutting 
off  the  display. 
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MAKING  OLD  OIL  WELLS  SPOUT 

By  RENE  HOMER 


WHY  do  oil  wells, 
which  have  sprung 
so  suddenly  into 
'-life,  cease  almost  as 
suddenly  to  pour  gold  into 
the  coffers  of  the  exploiters? 
Many  a  well's  flow  has  been 
reduced  to  such  an  extent 
that  it  could  no  longer  be 
pumped  profitably,  not  on 
account  of  there  being  no 
longer  oil  at  the  base,  but 
for  the  reason  that  the  pores 
of  the  oil  sands  had  become 
closed  and  would  no  longer 
permit  of  the  passage  of  the 
fluid. 

The  great  majority  of  oil 
wells  are  afflicted  with  par- 
ailin  wax,  which  sticks  to 
the  rock  and  closes  the  crev- 
ices and  interstices  and  pre- 
vents the  passage  of  the  oil. 
This  has  long  been  the  bane 
of  the  producers. 
The  first  man  yet  to  de- 
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vise  a  successful  means  of 
overcoming  this  is  a  resident 
of  Jamestown,-  N,  Y.,  Dr. 
F.  A.  Monroe,  and  the  in- 
vention has  brought  him 
prominently  before  the  oil 
producing  world.  Dr.  Mon- 
roe's invention,  the  efficacy 
of  which  has  been  positively 
demonstrated  by  its  use  in 
this  section  of  the  Appa- 
lachian field,  means  that  the 
flowage  of  the  wells  now  in 
operation  may  be  materially 
increased,  and  that  those  in 
which  pumping  has  been 
suspended  may  be  rejuve- 
nated. 

The  almost  universal 
method  up  to  this  time  of 
ridding  wells  of  the  paraffin 
evil  has  been  the  blasting 
process,  which  is,  to  say  the 
least,  crude.  The  use  of 
nitro-glycerin  for  this  pur- 
pose has  always  been  found 
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quite    expensive    and    not    at   all    satis- 
factory. 

That  hot  steam  would  melt  the  paraffin 
wax  from  the  surface  of  the  oil  rock  and 
permit  the  oil  to  run  freely  has  been  a 
well-known  fact,  but  the  difficulty  here- 
tofore has  been  in  the  degree  of  con- 
densation which  occurred  by  the  time  the 
steam    reached    the    shot    cavity.     The 
boiling    water 
which   resulted,   in 
addition    to    being 
injurious     to     the 
oil-bearing     sands, 
caused  the  wax  to 
set     even     harder 
than    it    had    been 
before. 

Dr.  Monroe's  de- 
vice consists,  first, 
of  a  metal  tube 
twelve  feet  long 
and  four  and  a 
quarter  inches  in 
diameter.  In  the 
upper  part  of  this 
tube  is  inserted  a 
cylinder  containing 
water,  with  a  small 
aperture  at  the  bot- 
tom regulating  the 
flow  and  distribut- 


the  outside  of  a  disk.    In  the  lower  part 
of   the   cylinder   are   inserted   cast-iron 
billets   which    have   been    heated    white 
hot ;  the  ends  of  the   tubing  are   then 
plugged.    At  three  points  in  the  tubing, 
near  the  top,  bottom  and  center  are  rows 
of   small   holes.     The   water    from    the 
cylinder  dropped  on  to  these  heated  bil- 
lets generates  steam  which  is  forced  up- 
ward   and    out    of 
these     holes     with 
great   force,  spray- 
ing    the     parafHn 
coated  walls  of  the 
shot     cavity     with 
hot,  dry  steam. 

The  tubing  and 
rods  are  then 
drawn  from  the 
well  and  it  is  baited 
dry.  Boiling  water 
is  poured  into  the 
pocket  below  the 
shot-cavity  until  it 
is  about  half  full. 
This  water  is 
poured  in  from  the 
top  and  does  not 
come  in  contact 
with  the  oil-bearing 
sand. 

The  steamer,  al- 
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lowered  into  the  well  and  allowed  to  re- 
main, steaming  the  upper  portion  of  the 
shot-cavity.  Inasmuch  as  the  steamer  will 
continue  to  generate  hot  ■  superheated 
steam  for  from  thirty-five  to  forty-five 
minutes,  the  whole  cavity  is  filled  with 
steam  and  the  paraffin  wax  well  started 
to  running  before  the  steamer  is  cool. 
Before  withdrawing,  the  steamer  is 
lowered  so  that  the  lower  half,  contain- 


replaced,  and  any  repairs  to  the  pump  or 
apparatus  are  made,  leaving  the  well  in 
perfect  condition  and  making  certain 
that  the  maximum  flow  of  oil  will  be 
secured. 

The  Western  well  drillers  also  have 
their  troubles,  due,  however,  to  a  dif- 
ferent cause.  The  average  California  oil 
is  heavy  and  contains  much  asphalt.  In 
the  Utah,  Wyoming,  Colorado  and  other 


ing  the  heated  billets,  rests  in  the  water 
which  was  put  into  the  shot-cavity, 
bringing  that  to  a  boiling  point.  The 
steamer  is  then  withdrawn  and  another 
already  charged  and  watting  is  immedi- 
ately lowered  into  the  well. 

This  operation  is  continued  for  from 
five  to  eight  hours,  until  all  the  paraffin 
that  has  adhered  to  the  walls  of  the  shot- 
cavity  has  been  melted  and  run  down, 
and  is  held  in  suspension  by  the  hot 
water  in  the  pocket  below  the  shot- 
cavity.  The  hot  water  and  melted  par- 
affin are  then  bailed  out  before  allowing 
them  to  cool,  removing  absolutely  every 
bit  of  paraffin  that  adhered  to  the  well. 
The  tubing  and   rods  are  cleaned  and 


less  important  oil  fields  both  paraffin  and 
asphalt  exist.  Dr.  Monroe  shows  that 
he  can  successfully  cope  with  the  asphalt 
evil  also. 

The  melting  point  of  crude  asphalt 
such  as  is  held  in  solution  by  crude 
petroleum  runs  between  110  and  170  de- 
grees Fahrenheit.  At  this  temperature 
it  has  the  same  viscosity  as  oil  and  will 
melt  and  run  freely.  The  steamer  keeps 
the  water  in  the  pocket  at  a  temperature 
of  120  to  180  degrees;  that  is,  this  tem- 
perature is  found  to  exist  in  the  bailings 
after  the  well  has  been  steamed,  and  the 
actual  temperature  at  the  bottom  is, 
therefore,  necessarily  much  higher. 

In  the  majority  of  the  oil  fields  there 


has  been  within  the  past  few  years  a  very 
noticeable  decline  in  the  yearly  output  of 
crude  petroleum.  The  figures  here  given 
are  taken  from  the  report  of  the  Depart- 
ment of  the  Interior,  United  States  Geo- 
logical Survey  for  the  calendar  year  of 
1907.  The  report  for  that  year  was  ' 
made  under  the  direction  of  Mr,  George 
Otis  Smith,  one  of  the  most  reliable  and- 


careful  statisticians  in  the  employ  of  the 
Federal  government. 

According  to  the  report,  the  decrease 
in  the  Appalachian   field   for  that   year 
amounted  to  8.65   per  cent.     Although 
small,  this  decrease  is  rendered  most  sig- 
nificant by  the  fact  that  strenuous  efforts 
were  made  during;  that  year  to  develop 
new  territory.     Hundreds  of  new  wells 
were     sunk,     entailing     an 
enormous  outlay  of  money, 
but     the     number     which 
proved  producers  was  not 
sufficiently   lafge   to   offset 
the  decrease  in  the  flowage 
of  the  old  wells,  undoubt- 
edly caused  by  the  paraffin 
wax  evil. 

Dr.  Monroe's  invention 
is  one  of  those  apparently 
simple  things  that  men 
have  long  striven  to  accom- 
plish, yet  which  have 
proved  baffling  because  of 
some  hitch,  apparently 
slight,  caused  by  inability 
to  overcome  some  obstacle 
or  perfect  some  lesser  de- 
tail. This  invention  means 
HBH,  long  life  to  oil  wells. 
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By  C.  F.  CARTER 


ANYONE  who  would  like  to  see 
how  near  modem  machinery  ma- 
nipulated by  a  perfect  organiza- 
tion can  come  to  working  mira- 
cles would  do  well  to  journey  up  to 
Brown's  Station  any  time  after  the 
grass  starts  in  the  spring.  There 
will  be  found  from  eighteen  hundred  to 
twenty-five  hundred  skilled  workers 
who,  having  smashed  all  the  world's 
records  connected  with  earth- work, 
quarrying  and  concrete  construction, 
now  have  no  higher  aim  than  to 
excel  their  own  notable  achievements. 
The  workers  are  idle  now,  for  in  the 
presence  of  the  Frost  King  organization 
is  impotent  and  macliinery  is  of  no  avail. 
Brown's  Station  ?  Oh,  yes !  Why, 
Brown's  Station  is  one  hundred  and  five 
miles  from  Weehawken  which,  not  being 
on  Manhattan  Island,  is  of  no  conse- 
quence whatever  and  so  need  not  be 
considered  further. 


The  end  for  which  the  men,  the  or- 
ganization and  the  machinery  have  been 
assembled  is  the  building  of  a  lake 
twelve  miles  long,  two  miles  wide,  hav- 
ing a  shore  line  of  forty  miles,  a  maxi- 
mum depth  of  one  hundred  and  ninety 
feet  and  an  average  depth  of  fifty  feet, 
for  and  in  consideration  of  the  sum  of 
twelve  million  six  hundred  and  sixty 
thousand  dollars  more  or  less,  depending 
upon  whether  the  actual  amount  of  work 
done  measures  up  to  or  exceeds  the  esti- 
mates. The  job  is  said  to  be  the  biggest 
ever  done  on  a  single  contract  and  is  the 
second  largest  engineering  undertaking 
now  on  hand  in  the  world.  The  Panama 
Canal,  which  alone  exceeds  it  in  mag- 
nitude, is  not  being  done  by  contract. 
If  it  was,  the  American  people  probably 
would  find  themselves  a  hundred  million 
dollars  or  so  richer  when  it  was  all  over. 

But  speaking  of  the  lake,  it  is  to  be 
divided,  by  a  dike,  which  is  an  earth 


SPECIAL  TYPE  OF  LOCOMOTIVE  USED  IN  WORK  OF  BUILDING  THE  ASHOKAN  RESERVOIR. 


embankment  with  a  concrete  core,  into 
two  parts  like  two  links  of  sausage  hung 
on  a  peg.  the  peg  in  this  instance  being  a 
"mountain" — any   way   it   passes   for   a 
mountain  in  the  CatskiUs — three  or  four 
hundred   feet  high   which  thrusts  itself 
forward  so  as  to  bend  the  lake  into  an 
obtuse  angle  right  in  the  middle.     To- 
gether the  two  links  will  be  known  as 
"Ashokan  Reservoir,"  which,  with  con- 
trolling  works,   an   aqueduct   seventeen 
feet  square  and  ninety-two  miles  long,  a 
storage  reservoir 
and       aerating 
plants  and  filter 
beds  will  consti- 
tute a  new  water 
system    which 
the     taxpayers 
know    will    cost 
them  at  least 
one    hundred 
and  sixty-two 
million      dol- 
1  a  r  s,      and 
which  they 
hope    may 
provide 
Greater      New 
York     with    -an 
additional      five 
hundred   million 
gallons  of  water 
a  day. 

Now,  it  can- 
not be  denied 
that   to   encour- 
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age  New  York  to  use  more  water 
is  praiseworthy;  but  on  the  other  hand 
the  Ashokan  Reservoir  will  submerge 
and  render  useless  more  than  fifteen 
thousand  acres  of  good  land  in  the  Cat- 
skills  where  the  principal  industry  is 
keeping  summer  boarders  and  where 
standing  room  is  at  a  premium  in  the  dc^ 
days.  A  good  many  summer  boarders 
could  be  pastured  on  fifteen  thousand 
acres. 

Most  interesting  of  all  the  machinery 
at  Brown's  Sta- 
tion  is   Brown's 
Station   itself,   a 
neat  and  whole- 
some    town     of 
three     thousand 
inhabitants.       It 
is  interesting, 
first,   because 
it  is  so  differ- 
ent ;  and,  sec- 
ond,   because 
it  so  efficient- 
ly serves  the 
purpose      for 
which  it  was 
built.  To  be  sure, 
there  is  nothing 
remarkable 
about  a  town  of 
three     thousand 
inhabitants   hav~ 
ing   schools    for 
-^  n™»  ™.  p...„  "^  children,  and 
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debating  societies  and  private  theatricals 
for  their  elders.  But  Brown's  Station, 
which  has  all  these  frills  and  more  be- 
sides, is  a  contractor's  camp  and  nothing 
else ;  and  any  old  time  contractor  can  tell 
you  that  in  the  average  camp  the  day  is 
divided  into  three  periods:  eight  hours 
work,  eight  hours  sleep  and  eight  hours 
"merry  hell."  At  Brown's  Station  the  last 
named  period  is  totally  eliminated,  yet 
the  population  is  a  weirdly  incongruous 
mixture  of  Irish,  Italians,  Poles,  Hun- 
garians, Russians  and  Americans,  both 
platri  and  colored. 

Instead  of  nights  made  hideous  with 
brawls  and  drunkenness  the  hours  of 
darkness  are  never  disturbed  by  any- 
thing more  indecorous  than  the  laughter 
and  chatter  of  groups  of  Italians,  Poles 
and  Russians  on  their  way  home  after 
an  evening  at  the  school  houses  prac- 
tising their  newly  acquired  English  in 
debating  such  burning  issues  as  "Re- 
solved, that  war  is  less  dangerous  than 
women's  suffrage." 

This  idyllic  condition  is  brought  about 
by  several  influences,  one  of  the  most 
important  being  the  bank.  By  paying 
three  per  cent  inter- 
est on  savings  depos- 
its the  bank,  believed 
to  be  the  first  ever  es- 
tablished in  a  con- 
tractor's camp,  is 
teaching  the  men  that 
money  can  be  invest- 
ed in  something  more 
conservative  than 
whiskey.  The  state- 
ment of  November 
16,  1909,  showed  de- 
posits of  more  than 
sixty  -  two  thousand 
dollars.  Not  only  is 
thrift  encouraged  but 
theft  is  discouraged 
by  depositing  all  the 
spare  change  in  camp 
in  the  bank.  More- 
over, as  the  men  are 
paid  in  checks  which 
are  cashed  at  the 
bank,  there  is  no 
wearisome  lineup  for 
hours  at  the  paymas- 
ter's window  every 
two  weeks.    The  men 


drop  in  when  they  happen  to  think  of 
them,to  get  their  checks,  which  are  turned 
over  to  the  women  folk  to  deposit  when 
it  is  convenient.  The  direct  result  of  this 
practical  lesson  on  the  value  of  money  is 
seen  in  the  appearance  of  every  one  in 
town.  One  must  needs  travel  far  and 
long  to  find  a  better  fed,  neater  clad, 
more  contented  looking  lot  of  workmen 
than  those  at  Brown's  Station. 

Another  shrewd  move  by  Macarthur 
Brothers  and  VVmston,  the  contractors, 
was  to  abolish  the  almanac.  There  are 
no  Sundays  and  no  holidays  at  Brown's 
Station.  Work  goes  right  along  every 
day  in  two  shifts  of  eight  hours  each 
until  the  ground  freezes  up,  when  the 
contractors  know  it  is  time  to  quit. 
When  it  thaws  out  in  the  spring  they 
know  it  is  time  to  go  to  work  again. 
This  arrangement  keeps  the  men  so  busy 
they  never  can  find  time  to  get  drunk. 

Still  the  presence  of  the  bank  and  the 
absence  of  the  almanac  do  not  wholly 
account  for  Brown's  Station.  No  small 
part  of  its  virtues  is  attributable  to  Chief 
of  Police  Bates.  The  sale  of  whiskey 
being  absolutely  forbidden  in  the  town 
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or  near  it,  enterprising  bootle^^rs  are 
coostautly  harboring  the  delusion  that 
they  can  turn  a  neat  trick  by  smuggling 
liquor  into  camp.  "The  Qiief"  is  al- 
ways the  first  to  meet  such  visitors ;  and 
bis  parting  kick  is  so  enthusiastic, 
though  always  bestowed  where  it  is  least 
likely  to  break  bones,  that  it  is  invari- 
ably construed  as  a  hint  that  the  boot- 
l^ger's  room  is  preferred  to  his  com- 
pany. 

iioreover,  the  Chief  takes  a  fatherly 
interest  in  everybody  in  camp.  His  aim 
is  always  to  pour  soothing  syrup  on 
troubled  tempers,  but  he  had  to  lock  up 
three  of  its  biggest  Inillies  before  the 
camp  could  understand  that  he  would 
have  no  foolishness  about  it.  Since  then 
the  hinges  on  his  cell  doors  have  grown 
TOSty  from  long  disuse. 

For  a  colored  man  to  shoot  craps 
seems  to  be  as  necessary  as  it  is  for 
him  to  breathe.  The  Chief,  being  a  sen- 
sible man.  makes  no  attempt  to  check  the 
crap  shooting;  but  if  a  game  results  in 


boisterous  language,  to  say  nothing  of 
razors,  or  if  it  is  prolonged  beyond  a 
highly  respectable  hour  for  retiring,  the 
deUnquents  find  themselves  hustled  into 
outer  darkness  by  sinewy  fingers  twined 
in  their  collars.  And  as  certain  as  the 
next  morning  comes  they  will  be  led  out 
of  camp  and  told  to  keep  on  going. 
Consequently  craps  as  played  at  Brown's 
Station  is  about  as  thrilling  as  the  game 
of  "jacks"  indulged  in  by  very  little 
girls. 

Brown's  Station,  of  course,  has  such 
fundamentals  as  a  sewer  system  with  a 
model  treatment  plant,  water  works  that 
furnish  35,000  gallons  a  day  for  domes- 
tic consumption  and  a  separate  system 
that  furnishes  500,000  gallons  a  day  for 
feeding  boilers,  mixing  concrete  and 
other  industrial  uses,  a  fire  department, 
a  well  equipped  hospital,  churches,  cold 
storage  plant,  department  store,  and 
schools.  In  fact  the  Chief  Engineer  of 
the  works,  F.  H.  Trow,  is  also  director 
and  chief  engineer  of  the  school  system. 
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When  he  came,  work  on  the  big  clam  was 
not  allowed  to  interfere  with  the  task  of 
getting  the  schools  to  running  smoothly. 
But  what  has  all  this  to  do  with  the 
machinery  with  which  this  great  under- 
taking is  being  carried  out,  you  ask? 
Why,  it  has  everything  to  do  with  it. 
No  machine  can  do  anything  without 
men  to  run  it ;  and  no  man  ever  yet  got 
as  much  out  of  a  machine  as  a  better 
man  could  get.  Brown's  Station  is  as 
far  removed  as  possible  from  an 
eleemosynary  institution.  It  is  a  vital 
part  of  a  most  remarkable  system,  de- 
signed with  the  same  care  as  a  railroad 
or  a  concrete  mixing  plant,  but  with  no 
more  sentiment.  Men  simply  could  not  do 
what  is  required  of  them  at  Brown's 
Station  if  they  were  not  kept  in  fit  con- 
dition ;  and  if  they  did  not  keep  up  to 
the  mark  the  contractors  would  earn  a 
deficit  instead  of  a  profit.  Few  lines  of 
human  endeavor  ofTer  so  many  or  so  di- 
verse of)portunities  for  losing  money  as 
"contracting,"    which    term,    for    some 


inexplicable  reason  is  always  understood 
to  be  limited  to  contracting  for  work  in 
earthwork  or  stone.  Things  that  to  the 
iminitiated  seem  trifling  often  turn  the 
scale  from  profit  to  loss. 

So  fine  are  lines  drawn  at  Brown's 
Station  that  a  negro  tender  at  a  cube 
concrete  mixer  who  gave  the  cube  a 
single  extra  turn  to  drain  it  more  thor- 
oughly of  its  contents  received  Hail  Co- 
lumbia from  his  boss,  who  mourned  and 
would  not  be  comforted  for  the  three 
seconds  that  were  lost  by  that  super- 
fluous turn.  It  was  this  eager  interest 
in  the  seconds  of  time  on  the  part  of  the 
boss  and  his  gang  that  enabled  them  to 
paint  in  bold  black  letters,  on  the  wall  of 
their  building,  the  remarkable  record  of 
four  hundred  and  forty  cubic  yards  of 
concrete  mixed  in  eight  hours  in  one 
cube  mixer  of  two  and  one-half  yards 
capacity,  as  a  challenge  to  the  whole 
world  to  equal — if  it  can. 

It  was  the  same  lively  interest  in  the 
seconds  of  men  who  were  fit  that  led  to 
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the  breaking  of  the  world's  record  in 
concrete  masonry  construction  in  the 
month  of  October.  Not  only  was  more 
masonry  put  in  place  than  ever  was  laid 
in  any  other  structure  in  the  same  length 
of  time,  but  the  mark  was  placed  so  far 
beyond  all  previous  achievements  that 
none  but  the  same  gang  is  ever  likely 
to  surpass  it.  The  total  for  the  month 
was  35,259  cubic  yards,  which  added  to 
the  main  dam  a  solid  mass  800  feet  long, 
120  feet  wide  and  ten  feet  high.  The 
nearest  approach  to  these  figures  was 
26,000  cubic  yards  laid  in  a  single  month 
on  the  Croton  Falls  dam  a  year  pre- 
viously. In  the  irrigation  work  of  the 
government  reclamation  service  in  the 
west  the  highest  record  for  a  month  was 
18,000  cubic  yards  on  the  Roosevelt 
dam. 

Although  New  York  might  not  know 
a  cube  concrete  mixer  if  it  met  one  on 
the  street,  and  thinks  of  a  dam  only  as 
an  expletive  wherewith  to  characterize 
an  unpleasant  turn  in  the  stock  market, 
it  is  nearly  as  much  interested  in  all  this 
record  breaking  as  in  the  results  of  the 
races  at  New  Orleans.  For  the  present 
consumption,  or  rather  waste,  of  water 
in  New  York,  348,500,000  gallons  a  day 
is  not  only  quite  up  to  the  average  supply 
and  beyond  the  supply  available  in  a 


dry  season,  but  it  is  increasing  at  a  rate 
that  fills  the  breasts  of  the  Board  of 
Water  Supply  with  all  the  alarm  com- 
patible with  fat  salaries.  Hence,  the 
Board,  while  allowing  the  contractors 
until  1915  to  complete  the  job,  stipulated 
that  the  work  should  be  so  far  advanced 
that  on  August  12,  1912,  the  delivery  of 
some  water  could  be  commenced.  To 
make  sure  that  this  was  done  the  Board 
figured  out  a  little  schedule  of  progress 
showing  the  kind  and  amount  of  work 
that  would  have  to  be  done  monthly  to 
get  through.  But  the  way  the  all-star 
aggregation  assembled  by  the  contractors 
is  tearing  up  the  earth  makes  the  Board's 
schedule  look  like  a  joke;  for  eighteen 
months  after  the  beginning,  the  work 
completed  was  fifty  per  cent  ahead  of  the 
amount  required  by  the  schedule. 

In  order  to  impound  127,000,000,000 
gallons  of  water — which  is  enough  to 
cover  the  whole  of  Manhattan  Island 
twenty-eight  feet  deep — at  an  elevation 
of  490  feet  above  sea  level  it  is  necessary 
to  build  one  dam,  known  as  "The  Olive 
Bridge  Dam,"  with  a  central  portion  of 
masonry  1,000  feet  long,  200  feet  wide 
at  the  bottom  and  twenty-six  feet  wide 
at  the  top,  210  feet  high  and  containing 
550,000  cubic  yards  of  masonry,  flanked 
by  earth  embankments  3,600  feet  long. 
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800  feet  wide  at  the  base  and  thirty-four 
feet  wide  at  the  top,  containing  2,000,000 
cubic  yards  of  material.  Other  dikes, 
having  a  total  length  of  three  and  eight- 
tenths  miles,  must  be  built,  all  dikes  or 
earth  embankments  having  a  central 
core  of  concrete  extending  from  bed- 
rock to  the  top  of  the  dike  and  the  em- 
bankment being  faced  on  both  sides  with 
rubble  stone.    The  total  amount  of  ma- 


scooping  up  the  sand  with  their  bare 
hands  into  baskets  which  they  carried 
up  to  the  dump  and  emptied,  it  would 
be  some  time  after  1912  before  New 
York  had  an  additional  water  supply. 
Even  wjth  shovels  men  could  hardly 
finish  the  job  by  the  time  the  water  was 
needed.  It  takes  150  shovels  full  of 
earth  to  make  a  cubic  yard.  Some  writ- 
ers  on   engineering  allege  that  a  man 


terial  to  be  handled  may  be  summarized 

as  follows: 

Item.  Cubic  Yards. 

Earth  excavation  2,055,000 

Rock  excavation  425,000 

Embankment  and  refilling 7,200,000 

Masonry    874,000 

Rabble  and  rip-rap 105,000 

Barrels, 

Portland  Cement  required 1,100,000 

If  the  Ashokan  Reservoir  were  to  be 
built  like  the  first  portions  of  the  Suez 
Canal  was  built  fifty  years  ago,  by  men 


can  shovel  18.24  cubic  yards  of  loose 
material  in  eight  hours.  Up  at  Brown's 
Station  there  is  earth  in  which  a  good 
man  can  shove!  no  more  than  two  yards 
in  eight  hours.  But  even  at  eighteen 
yards  and  a  quarter  a  day,  which  would 
mean  a  shovelful  for  every  eleven  sec- 
onds of  the  eight  hours,  it  would  take 
one  man  311  years  to  do  the  earth  ex- 
cavating on  the  Ashokan  Reservoir  and 
1,095  years  more  to  throw  up  the  em- 
bankments,  provided   he   worked   every 
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day  at  the  same  gait  and  could  throw 
every  shovelful  into  its  final  positon  so 
that  he  would  have  to  handle  nothing 
twice,  which,  of  course,  would  be  wildly 
impossible. 

But  Macarthur  Brothers  and  Winston 
have  got  so  far  beyond  the  Suez  Canal 
method  that  the  boss  in  charge  felt  called 
upon  to  volunteer  an  apology  because  I 
happened  upon  a  gang  of  men  loading 
a  skip  with  broken  stone  by  hand.  There 
were  compressed  air  channeling  ma- 
chines, drills  and  dynamite  to  cut  the 
rock  and  break  it  up,  but  it  was  in  a 
channel  leading  from  a  gate  house  site 
too  narrow  to  get  a  steam  shovel  into. 

That  once,  however,  was  the  only  time 
the  rock  was  touched  by  human  hands 
or  by  hand  tools.  After  the  steel  skip 
was  loaded  with  five  cubic  yards  of 
broken  stone  it  was  snatched  up  by  a 
traveler  on  a  cableway,  swung  through 
the  air  at  a  speed  of  1,200  feet  a  minute 
and  dropped  on  a  car  on  a  standard 
gauge  railroad.  '  Three  skips  made  a 
car  load  and  seven  cars  made  a  train  load. 
The  instant  the  last  skip  was  in  place  the 
train,    drawn    by    a    mogul    locomotive. 


per  the  stone  was  fed  into  a  crusher  auto- 
matically, the  crushed  stone  was  auto- 
matically screened  and  sorted  into  sizes 
and  elevated  into  bins  from  which  it  was 
fed  by  gravity  into  the  concrete  mixers 
on  the  opening  of  a  gate.  From  the 
mixer  it  was  poured  into  a  steel  bucket 
holding  three  and  a  half  cubic  yards 
setting  on  a  car  on  which  it  was  hauled 
within  reach  of  cableways  spanning  the 
dam.  Here  travelers  picked  up  the 
bucket  and  passed  it  along  to  a  derrick 
which  dumped  the  mixture  where  it  was 
needed  and  returned  the  bucket  to  the 
traveler.  The  routine  on  the  dam  is  an 
imitation  of  the  work  of  a  bucket  brigade 
at  a  fire,  only  this  mechanical  bucket 
brigade  never  gets  rattled  nor  out  of 
breath,  nor  does  it  ever  make  a  false 
move.  As  this  one  plant  alone  uses 
twelve  carloads  of  cement  a  day,  double 
that  quantity  of  sand  and  four  times 
that  amount  of  broken  stone,  it  keeps  the 
railroad  and  the  cable  ways  and  the  der- 
ricks hustling.  As  for  the  men  they  never 
could  pick  up  that  amount  of  stone  by 
hand  even  if  it  was  available  in  excava- 
tions, which  it  isn't.  So  to  help  them 
out  a  quarry  is  oper- 


skips     DacK     on     tne 
cars.     From  the  hop- 
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ship  it  over  a  double  track  standard 
jjauge  railroad  to  the  mixer  and  the  dam. 
The  smaller  stone  is  scooped  up  by  a 
steam  shovel  and  dumped  into  a  crusher 
at  the  quarry  or  shipped  in  skips  to  the 
main  crushing  plant.  The  big  pieces  of 
rock,  weighing  a  ton  or  more,  are  loaded 
t^  derricks  on  to  trains  and  taken  to  the 
dam  just  as  they  are  to  form  part  of  the 
Cyclopean  concrete  filling. 

Broken  stone  needed  for  concrete  on 
a  distant  part  of  the  works  is  returned  by 
rail  "to  a  concrete  mixer  on  the  spot 
where  it  is  handled  in  the  same  manner 
as  at  the  main  plant. 

The  face  of  the  dam  is  built  of  molHed 
concrete  blocks  seven  feet  long  by  two 


and  one-half  feet  thick.  As  one  face  of 
the  expansion  joints  in  the  dam  is  also 
built  of  blocks  it  takes  a  good  many  of 

them.  These  expansion  joints,  by  the 
way,  are  a  novelty  on  which  great  hopes 
of  immunity  from  cracks  and  disaster 
are  based.  These  are  dovetailed  joints, 
tooled  true  and  well  greased  so  that  the 
concrete  can  slip  easily,  extending  trans- 
versely across  the  dam  at  intervals  of 
eighty  feet.  The  dam,  in  fact,  is  actually 
built  in  sections  eighty  feet  long.  When 
the  concrete  gets  ready  to  shrink  it  can 
go  right  ahead  and  shrink  all  it  pleases 
without  in  the  least  impairing  the 
strength  of  the  dam. 

The  big  concrete  blocks  are  molded  in 


a  yard  200  feet  wide  by  700  feet  long. 
The  molds,  made  of  two  inch  plank 
planed  and  greased,  and  with  a  greased 
steel  plate  for  the  face  of  the  block,  are 
strongly  framed  and  braced.  They  are 
lined  up  in  ranks  of  six  between  and  on 
either  side  of  two  parallel  tracks.  The 
buckets  of  concrete  are  hauled  out  on  the 
tracks  within  reach  of  a  derrick  which 
dumps  the  buckets  on  a  platform  from 
which  the  concrete  is  shoveled  into  the 
molds.  This  platform  rests  on  trucks 
running  on  the  tracks  so  that  it  can 
travel  up  and  down  the  yard  as  needed. 
It  takes  the  molding  gang  several  days 
to  fill  the  three  hundred  and  fifty  molds. 
Forty-eight  hours  after  filling  the  blocks 
are  firm  enough  to  allow  the  molds  to  be 
stripped  off,  and  a  few  days  later  are 
hard  enough  to  be  lifted  by  a  derrick  and 
stacked  up  to  cure  for  at  least  three 
months  before  they  can  go  to  their  place 
in  the  dam.  A  constant  stream  of  con- 
crete is  flowing  out  of  the  mixing  plant 


in  both  directions,  one  part  to  the  mold- 
ing yard,  the  other  to  the  dam. 

In  building  the  monster  dikes  ever>' 
move  is  performed  by  machinery.  In 
one  place  where  there  is  plenty  of  ma- 
terial of  the  right  sort  within  fifteen 
hundred  feet  of  a  dike,  a  steam  shovel 
loads  the  dirt  into  dump  wagons  holding 
one  and  one-half  cubic  yards  drawn  by 
three  mules.  Those  mules,  by  the  way. 
are  an  interesting  instance  of  the  accu- 
racy with  which  the  punishment  is  made 
to  fit  the  crime  at  Brown's  Station.  A 
mule  may  not  be  able  to  puli  more  than 
a  horse  of  the  same  age  and  weight  in  a 
spurt;  but  in  a  given  period  of  time  a 
hundred  mules  can  be  depended  upon  to 
perform  more  work  than  a  hundred 
horses.  Hence  mules  do  all  the  hauling 
that  cannot  be  done  by  railroad  or  cable- 
way,  and  it  takes  two  hundred  and  eighty 
of  them  to  do  it.  As  the  mule  and  the 
darky  long  since  arrived  at  a  mutually 
satisfactory  understanding,  the  mule  will 
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do  more  work  for  a  darky  than  he  can 
be  persuaded  to  do  for  a  white  man. 
Therefore  each  three  mule  team  has  a 
colored  driver. 

The  wagons  move  in  an  endless  pro- 
cession up  to  the  shovel,  are  loaded  with 
a  single  dipper  full,  proceed  to  the  dike 
where  the  driver  pulls  a  lever  which 
dumps  the  load  without  stopping.  A 
four  wheeled  slip  scraper  drawn  by  four 
mules  levels  the  material  into  a  layer 
six  inches  deep.  Then  a  steam  roller 
with  all  its  wheels  corrugated  and  cleated 
after  special  designs  for  this  work  jumps 
on  to  that  material  with  a  pressure  of 
thirty  pounds  to  the  square  inch  and 
punches  and  pounds  and  rolls  the  stuff, 
like  a  woman  kneading  bread,  until  it  is 
packed  into  a  mass  so  dense  that  a  cubic 
foot  of  it  weighs  130  pounds  and  as 
solidly  in  place  as  the  eternal  hills.  Any 
water  that  can  percolate  through  five 
hundred  feet  of  that  stuff,  not  to  men- 
tion the  concrete  core  eight  feet  thick 
in  the  middle  of  it,  will  be  r^arded  as 


having  earned  its  freedom  and  so  will 
not  be  sent  to  New  York  City.  From  the 
time  the  material  leaves  its  original  posi- 
tion until  it  is  settled  in  its  final  resting 
place  it  is  never  touched  by  a  hand  tool. 
Material  that  has  to  be  hauled  longer 
distances  is  loaded  by  steam  shovels  into 
skips  which  are  hauled  by  railroad  under 
a  cableway  which  picks  up  the  skips  and 
dumps  them  in  place,  the  engineer  doing 
the  trick  by  pulling  a  valve  on  bell  sig- 
nals from  a  man  who  reclines  luxuriously 
in  a  little  bird  cage  on  stilts  overlooking 
the  work. 

These  cableways  with  their  sprawling 
towers  scattered  everywhere  form  the 
most  conspicuous  feature  of  a  mechan- 
ical plant  of  impressive  size.  Machinery 
catalogues  do  not  generally  make  very 
fascinating  reading ;  but  in  this  case  per- 
haps a  chapter  from  Macarthur  Brothers 
and  Winston's  catalogue  may  aid  ma- 
terially in  conveying  an  impression  of 
the  magnitude  of  the  work  at  Brown's 
Station. 
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The  mechanical  plant,  then,  includes 
fifteen  miles  of  standard  gauge  railroad, 
with  a  double  track  main  line  on  which 
is  a  steel  viaduct  390  feet  long  and 
eighty-five  feet  high,  and  five  miles  of 
narrow  gauge  railroad.  The  rolling 
stock  on  the  railroad  system  includes 
nine  mogul  locomotives  and  265  cars. 
The  main  power  plant  has  four  air  com- 
pressors aggregating  sixteen  hundred 
horse  power.  Air  is  piped  as  much  as 
four  miles  from  the  station  to  run  drills, 
channelers  and  the  forty  hoisting  engines 
run  by  air.  There  are  eleven  other  hoist- 
ing engines  run  by  steam.  There  are 
eight  steam  shovels,  four  of  them  being 
sevent>'-ton  machines,  five  steam  rollers 
and  two  rock  crushing  plants  with  an 
aggregate  capacity  of  1,300  cubic  yards 
of  rock  a  day. 

There  is  a  carpenter  shop  equipped 
with  planers,  band  and  circular  saws, 
lathes,  etc.,  and  a  machine  shop  with 
lathes,  planers,  steam  hammers  and  the 
like  for  making  repairs  and  a  bolt  mak- 


ing machine,  and  a  nine  stall  round- 
house. 

The  issuing  storehouse  thirty  feet 
wide  by  200  feet  long  carries  a  stock 
valued  at  $70,000  or  more  and  it  keeps 
three  men  constantly  busy  handing  out 
supplies  and  parts  to  repair  broken  ma- 
chinery. All  the  principal  parts  of  the 
various  makes  of  engines  and  machines 
are  carried  in  stock  so  that  delays  from 
breakdowns  may  be  as  brief  as  possible. 
For  other  parts  patterns  are  kept  at  a 
foundry  in  Kingston  sixteen  miles  dis- 
tant and  the  parts  are  ordered  by  wire 
from  there  instead  of  waiting  for  them 
to  come  from  a  factory  a  thousand  miles 
or  more  away. 

With  such  a  formidable  array  of  ma- 
chinery it  would  seem  as  if  nothing  was 
left  to  be  done  by  hand;  yet,  in  the  sea- 
son of  1909,  1,800  shovels  and  840  picks 
were  worn  out  or  broken  by  the  Italians, 
who  being  artists  Vith  such  implements, 
are  exclusively  employed  in  that  line  of 
work. 


The  Eternal  Purpose 

O,  yet  we  tmst  that  somehow  good 
Win  be  the  final  goal  of  ill. 
To  pangs  of  nature,  sins  of  will. 

Defects  of  doabt,  and  taints  of  blood; 

That  nothing  walks  with  aimless  feet ; 
That  not  one  life  shall  be  destroyed. 
Or  cast  as  rubbish  to  the  void. 

When  God  hath  made  the  pile  complete; 


That  not  a  worm  is  cloven  in  vain. 
That  not  a  moth  with  vain  desire 
Is  shriveled  in  a  fruitless  fire, 

Or  but  subserves  another's  gain. 

—Alfred  Tennyson. 
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IF  some  one  were  to  teil  you  of  a 
creature  covered  with  a  heavy  armor 
of  horn  and  provided  with  two  large, 
triangular  slashing  weapons  in 
addition  to  two  lances  and  a  very 
sharp  stiletto,  having  the  longest  and 
most  powerful  hind  legs  of  any  being 
in  existence,  so  strong  and  powerful  that 
the  animal  could  jump  five  hundred 
times  its  own  length,  and  if  you  were  to 
be  further  told  that  this  creature  was 
abroad  upon  the  face  of  the  earth  today, 
causing  more  deaths  annually  than  all 
the  venomous  reptiles  and  ferocious 
beasts  in  the  world,  would  you  not  im- 
agine that  the  narrator  was  the  victim 
of  hallucinations  far  outclassing  those  of 
the  most  habituated  pipe-dreamer?  Yet 
such  a  creature  does  exist  and  in  many 
varying  forms  is  found  in  almost  every 
quarter  of  the  globe  and  upon  practically 
every  animal  having  a  hairy  coat.  It  is 
only  in  recent  years,  however,  that  this 
insect,  the  flea — there,  the  secret  is  out — 
has  excited  anything  more  than  a  natural 
curiosity  on  the  part  of  the  scientists  who 
desire  to  know  and  catalogue  every  liv- 
ing thing  upon  the  surface  of  the  earth. 
In  fact,  it  was  not  until  1740  that  von 


Liny,  a  Swedish  naturalist,  who  made  a 
practice  of  giving  a  Latin  label  to  every- 
thing, finding  one  day  a  busy  flea  indus- 
triously staking  out  town  lots  on  his  an- 
atomy, called  it  a  pulex  irritans.  Aside 
from  the  sleepless  nights  and  an  exas- 
perating desire  to  scratch  in  polite  so- 
ciety caused  by  this  agile  creature,  it 
failed  to  excite  great  interest  until  1880 
when  Taschenberg  made  a  careful  study 
of  ail  the  then  known  fleas.  He  classi- 
fied them  and  studied  their  anatomy,  lay- 
ing the  foundation  upon  which  practically 
all  of  the  modern  work  rests.  Later  the 
Rothschilds  in  England,  Tirahoschi  in 
Italy  and  Baker  in  the  United  States 
published  valuable,  but  to  the  non-scien- 
tific reader — uninteresting,  acconnts  of 
this  pusillanimous  pest.  All  of  these  in- 
vestigators considered  the  flea  from  the 
standpiont  of  pure  science  and  it  was  not 
imtil  Simpson,  the  English  plague  expert, 
suggested  the  possibility  of  the  flea  as  an 
intermediary  in  the  transmission  of  pest 
that  scientists  began  to  see  a  practical 
application  of  all  the  knowledge  gained 
at  the  cost  of  so  much  arduous  toil.  The 
credit  for  the  demonstration  of  the  trans- 
ference of  plague  by  these  insects  goes 
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1>V  |irii»rity  li>  Wrhitsky,  a  Russian  stu- 
tlciit  wtiii  prcscntwl  an  datxirate  thesis 
uti  Ihr  siihjt'Ct  whvn  lie  came  up  for  his 
nttHhottt  ili^irc.  I' II fortunately  his  work 
WMN  wi'ilU'u  in  Russian,  practically  a 
Koalnl  Umk  to  the  reailing  world  outside 
\\\v  doinnin  of  the  "Little  Father,"  and 
it  w«s  m»t  tinlil  several  years  later  that  it 
was  trKn>1alt^t  into  Knglish  and  pub- 
h>hcd.  In  the  nietinlinte,  iJston,  an  c.ng- 
U\\xnxM\.  Iwd  been  doing  s*Mne  pioneer 
\v\>rti  in  the  hie  history  of  fleas,  espe- 
ci*ll\  » iih  rv3;»r\l  u>  their  hrewUnj;.  and 
(Iwr  r\>le  as  carriers  of  the  disease, 
Then  (!»<•  Uritivh  l,\M»Hiissi<>n  in  India 
t.v**,  «i>  tlw  t*>k  and  after  an  elab>.^rate 
«■<  \M"  hnV.ijmN  c\M»c*ivt>t  cxi>crinients 
(vjvwnI  tvw^id  caxd  (Ik  m«le\"i*lcni  part 
»v4v<\l  h\  tV  t^ra  »s  a  whk'le  in  the  ^^is- 
t-  :^^^;^■«l  of  the  "V.d-k  drAth."  Cv»rr>.*i>- 
iA!r\v  xwtfV  wjs  di^w  in  A«str;i:iji  by 
W-i-vi  j»vd  V*^'.-\  xv<  KA\'e  the  tiniM:;i;s 
o!  iS-  X  -t.n!  S:^k-s  »\!b;v  UcJi^h  asid 
\  t  \-  -"..Nv.-  ;^:  S,!\>oe  d-.:r;;^j;  the  San 
■;"  -t  V  ^V     v-t  "•.vi^i;i\     *^A:;:>t     bi:S«-,v 
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contact  at  all  as  flea  e^s  are  most  often 
deposited  in  dust  found  in  floor  cracks 
or  the  debris  of  the  nest  of  the  host, 
while  fly  eggs  are  laid  in  meat  or  manure. 
Almost  every  animal  having  a  coat  of 
hair  has  his  own  particular  variety  of 
flea.  In  other  words,  fleas  vary  with 
their  host,  but  one  host  may  harbor  six 
different  species  of  fleas  or  one  species 
may  occupy  six  different  hosts.  In  gen- 
eral it  may  be  said,  however,  that  each 
flea-bearing  animal  has  its  own  choice 
stock  within  its  flea  preserves.  For  ex- 
ample, man  elects  the  pulex  irritans 
(parenthetically  it  may  be  noted  that  this 
species  is  also  chosen  by  the  skunk  and 
the  hog) :  the  dc^,  the  ctenocephalus 
canis,  while  the  mouse  has  a  little  blind 
flea  of  its  own. 
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The  reco^ition  oi  these  various 
species  is  mt  necessarily  a  matter  of  sci- 
ei;i;nc  study,  each  flea  presentii^  a  very 
ihrferent  ajfearance  even  to  the  most 
Cis;'^'  i*>eT>-er  proridii^  he  has  a  mag- 
ir.fvir^:  j:'-!.^*  of  nxideraie  power.  The 
OETi:.x-h>'.>.:s  fa^iciatns.  ifae  common  rat 
rci  of  the  '^V.-'-cii  Stales,  bas  a  collar  of 
hen-)  s; 'ie?  iSrct  is  oett  giving  it  the 
i-.'^x^iroLrsce  o:  a  Fifth  Avecoe  bull  dog; 
;Sr  o^e—.-t-^)  "-=>  Tr:=a:rT:IL  the  moose  flea, 
;>  h:"v^;  :'-<  0(T>x«^iih:>  canis  has  a 
■^•^^  ci^"i"■^l-^^i:;  rrr::scadie  oi  bea%y 
SL  -Te^:  ;V  r^'iix  Errxa;:?  is  gWmlar  in 
?."j,-v  A->,:  '-J-1  r>,-  r,--7jr  u  all.  wfaik  the 
T-i-'o.:';.  i.~-  :^  :he  b.-ciJpsTn-as  affimis, 
^j.>  :■•■,•  S:a\^  c'^j^rtT^  "ia^^  resembling 
*  ;j.-  ,f  s.-^  r-r-.j:i-  »-ii  vhkfa  be  *d- 
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Flea  e^s  are  minute,  waxy,  spherical 
bodies  and  are  usually  laid  in  the  dust  of 
the  floor  crack  or  other  convenient  place 
chosen  by  the  mother.  They  vary  from 
five  to  twenty  in  number  according  to 
species,  and  a  good  layer  will  deposit 
about  one  hundred  and  twenty  in  the 
course  of  her  life.  The  e^  stage  lasto 
from  two  to  eight  days,  during  which 
time  there  is  a  constant  development 
giving  on  inside  the  little  waxy  globules. 
A  small  maggot  is  being  formed  inside 
the  egg,  in  which  it  lies  in  a  coil  with 
head  and  tail  touching.  Nature  provides 
this  little  white  worm  with  a  very  effect- 
ive instrument  with  which  to  gain  access 
to  the  outside  world.  This  consists  of  a 
strong  wedge-shaped  spike  turned  into 
a  hcK^  at  the  end  and  having  as  its  base 
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the  part  corresponding  to  the  back  of  the 
neck.  When  the  time  of  emersion  ar- 
rives the  maggot  bends  the  head  down- 
wards, thus  throwing  the  spike  into  play, 
and  by  straightening  its  tx)dy  with  the 
head  still  bent  catches  the  hook  in  the 
fragile  shell  in  which  it  is  encased,  rends 
it  asunder  and  wiggles  out  into  the  light 
of  day. 

The  immediate  concern  of  our  little 
specimen  is  food,  and  fortunately  this 
has  usually  been  prepared  for  him  by  his 
thoughtful  mother  who  has  deposited  a 
little  pellicle  of  blood  on  the  egg  shell  or 
in  the  immediate  vicinity,  thus  providing 
for  this  very  occasion.  In  case,  however, 
the  mother  flea  is  a  society  lady,  leaving 
the  care  of  her  offspring  to  chance,  the 
young  infant  moves  about  actively  look- 
ing for  food.  Small  scales  of  skin, 
crumbs  or  organic  dust  of  any  sort  are 
eaten  with  avidity.    In  case  these  are  not 


CouMOH  Rat  Flka  ot  An  erica— Male. 

found,  however,  the  maggot  may  live  as 
long  as  eight  days  upon  the  food-cache 
left  behind  by  its  foresighted  parent. 
This  fact  led  previous  observers  to  be- 
lieve that  the  blood  pellicle  was  the  sole 
diet  of  the  infant  flea,  but  recent  ob- 
servations made  by  Mr,  Maurice  B. 
Mitzmain,  the  Government  entomologist 
of  the  San  Francisco  plague  fighters, 
from  whom  much  of  the  data  contained 
in  this  article  has  been  secured,  has 
proved  this  theory  to  be  incorrect.  This 
scientist  has  studied  the  life  history  of 
the  flea  from  the  cradle  to  the  grave  in 
all  its  minutiae.  He  has  captured  living 
specimens  of  most  of  the  California 
species,  coUectetl  the  eggs  and  observed 
the  various  developmental  stages,  many 
times  working  far  into  the  night  in  order 
that  he  might  miss  no  detail  of  the  proc- 
ess. The  results  of  his  labor  are  not 
only  important  in  that  they  add  to  the 
scientific  knowledge  of  the  world,  but 
they  also  have  an  intensely  practical 
bearing  in  the  fact  that  in  this  way  only 
can  we  discover  the  means  of  ridding 
ourselves  of  a  dangerous  foe  to  mankind. 
Having  satisfied  the  clamoring  of  the 
inner  maggot,  the  flea  in  embryo  turns 
its  attention  to  the  matter  of  dress, 
changing  his  coat  three  times  and  show- 
ing an  increasing  fondness  for  the  darker 
colors,  until  at  last  he  dons  fawn  colored 
apparel.  The  exact  hue  of  this  raiment 
depends  very  largely  upon  the  character 
of  the  food  taken.  During  the  twelve 
to  thirty  days  occupied  by  this  stage  the 
little    worm    becomes    more    and    more 
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sluggish.  This  is  caused  by  the  fact  that 
he  gormandizes  himself  to  provide  for 
the  long  fast  which  is  to  come  in  the 
cocoon  stage. 

Being  clothed  and  having  eaten,  the 
ma^ot  seeks  a  convenient  spot  in  which 
to  build  a  little  home.  Collecting  sand, 
wood,  paper,  straw  or  hair  into  a  little 
heap  as  a  base,  he  lays  upon  it  as  a  foun- 
dation a  little  silken  net  work  and  getting 
on  this  proceeds  to  spin  about  hini^elf  a 
beautiful  silky  cocoon.  In  about  two 
days  this  silken  bower  is  complete  and 
here  he  rests,  fasts  and  meditates  from 
twelve  to  thirty  days  while  the  long, 
powerful  hind  legs,  mouth  parts,  armor 
and  weapons  emerge  from  the  little 
sacks  in  which  they  are  encased. 

This  process  completed,  it  bores  and 
tears  its  way  by  means  of  its  sharp 
spines  through  one  end  of  the 


tory  of  the  United  States  Public  Health 
and  Marine- Hospital  Service,  An  inter- 
esting series  of  experiments  to  determine 
this  fact  were  undertaken  by  Passed  As- 
sistant Surgeon  George  W.  McCoy,  the 
chief  of  the  laboratory,  and  Mr.  M,  B. 
Mitzmain.  The  fleas  were  kept  in  test 
tubes  having  proper  ventilation  and  each 
day  these  self-sacrificing  investigators 
would  sit  by  the  hour  holding  the  fleas 
under  inverted  tubes  upon  their  bare 
arms  allowing  the  insects  to  greedily  se- 
cure a  meal.  Notes  were  taken  as  to  just 
how  long  each  one  fed  and  exactly  the 
process  by  which  the  food  was  extracted. 
The  results  proved  of  such  scientific 
value  that  the  Federal  health  service 
issued  them  as  a  public  document. 

The  flea,  whose  life  history  from  in- 
fancy to  old  age  we  are  following,  has 
an  oval  body  which  is  flattened  to  permit 
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and  emerges  a  well  developed  but  youth- 
ful flea.  He  now  becomes  an  explorer 
and  having  oriented  himself,  seeks  with 
assiduity  a  warm  blooded  host.  The 
pangs  of  hunger  are  calling  for  ease- 
ment, but  the  youthful  flea  can  travel  two 
weeks  without  food.  In  this  connection 
it  is  interesting  to  note  that  if  it  is  fed 
at  once  and  then  star\'ed  for  five  days  it 
will  die,  but  if  not  fed  at  all,  two  weeks 
will  elapse  before  death.  .\dHlt  life  has 
now  bf^n.  The  length  of  this  is  en- 
tirely problematical,  but  fleas  have  been 
kept  alive  under  artificial  conditions  for 
six  months  in  the  San  Francisco  labora- 


easy  progress  through  the  hair  of  its 
host.  It  is  as  though  this  insect  had  been 
laterally  narrowed  so  that  it  might  move 
with  ease  in  the  hairy  forest  which  it 
inhabits.  It  is  covered,  arm  ad  ilia-like, 
with  heavy  plates  of  chitin  laid  on  like 
the  shingles  of  a  house.  This  chitin 
is  a  hard,  horn-like  substance  which 
is  insoluble  in  acids  and  is  dissolved 
only  by  strong  alkaline  solutions.  We 
thus  see  that  the  insect  has  been  pro- 
vided by  nature  with  an  almost  impr^- 
nable  defensive  armor.  At  the  points 
where  the  plates  overlap  are  the  open- 
ings of  the  respiratory  apparatus  and  it 
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is  through  these  that  the  flea  breathes. 
These  are  twenty-four  in  number  and 
are  the  only  vulnerable  points  on  the 
insect.  In  fact,  almost  the  only  way  to 
kill  fleas,  if  we  except  crushing  and 
starvation,  is  by  means  of  fine  moist 
dust  such  as  buhach  which  clc^s  the 
respiratory  orifices  or  by  poisonous 
gases. 

Fitted  over  the  tail  like  a  saddle  and 
protected  by  an  innumerable  number  of 
fine  bristles  is  the  organ  of  smell,  the 
pygidium.  This  is,  roughly,  triangular 
in  shape  and  consists  of  a  plate-like 
structure  having  a  number  of  sensory 
pits  which  look  as  though  they  had  been 
punched  out.  Immediately  below  this 
plate  is  a  large  respiratory  opening 
which  takes  the  place  of  a  nostril.  The 
air  passing  over  the  pygidium  to  this 
opening  irritates  the  fine  bristles,  thus 
Iransmitting  the  sensation  of  smell.  This 
oi^an  is  very  necessary  to  the  flea  on 
account  of  the  almost  utter  lack  of  tactile 
sense  and  he  depends  very  largely  upon 
it  in  hunting  for  food. 

In  common  with  the  rest  of  the  animal 
world,  if  we  except  mankind,  the 
male  is  much  more  adorned  than  its 
better  half,  who  is-  modestly  arrayed  in  a 
neatly  fitting  suit  of  brown  armor.  The 
ladies  are  inclined  to  the  petite,  being 
perhaps  three- fourths  the  size  of  the 
stronger  sex.  They  far  outnumber  the 
latter,  however,  and  hence  in  courtship 
the  male  assumes  the  passive  role  in  a 
very  lordly  manner.  With  absolute  lack 
of  gallantry  he  ignores  the  other  sex 
who  must  seek  his  society  if  she  wishes 
a  mate.  It  is  very  amusing  to  watch  the 
efforts  of  a  flirtatious  flea  to  capture  a 
beau,  but  having  once  seized  hold  of  him 
she  cuddles  closely  in  his  embrace,  en- 


tangling herself  in  a  determined  manner 
in  his  spines. 

The  flea's  head  is  armed  with  an  elabo- 
rate biting  apparatus  which  acts  both  as 
a  weapon  of  offense  and  a  means  of  se- 
curing food.  On  either  side  is  a  large 
triangular  anchor  which  firmly  grasps 
the  skin  of  the  victim  and  enables  the 
insect  to  effectually  insert  the  piercing 
organs.  These  consist  of  two  lances 
each  having  a  sharp  spear-shaped  head 
below  which  is  a  series  of  saw  teeth. 
Between  and  above  them  is  a  sharp  sty- 
let. In  biting,  all  three  are  inserted  sim- 
ultaneously, the  saws  working  back  and 
forth  until  a  good  opening  is  made  and 
a  flow  of  blood  is  started.  When  this  is 
secured  the  stylet  or  epipharynx  lifts 
slightly,  the  two  lances  coming  together 
to  make  a  groove  in  the  space  between 
them.  The  three  organs  thus  form  a 
tube  through  which  the  blood  is  drawn 
into  the  body  of  the  flea  by  alternate 
rhythmical  contractions  and  expansions 
of  its  sides.  The  flea  feeds  greedily  and 
when  very  hungry  takes  a  full  hour  for 
its  meal.  He  is,  however,  more  or  less 
of  a  gourmet  and  moves  about  feeding 
here  and  there,  leaving  little  red  spots 
and  irritability  in  his  wake.  On  account 
of  the  long  hind  legs  and  the  position  of 
the  biting  apparatus  he  is  obliged  to 
stand  upon  his  head  while  feeding. 

Many  of  the  fleas  have  the  disgusting 
habit  of  depositing  their  excreta  at  the 
same  time  they  secure  their  meal.  The 
human  flea  is  the  worst  mannered  in  this 
particular,  and  it  is  well  established  that 
it  is  in  this  way  that  he  infects  his  victim 
with  bubonic  plague.  Having  eaten 
previously  from  a  plague  stricken  animal 
he  has  taken  into  himself  a  very  large 
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number  of  pest  bacteria.  These  have 
been  frequently  found  in  the  dejecta  of 
the  flea  and  may  be  deposited  upon  the 
skin  of  a  healthy  victim  who  subsequent- 
ly rubs  the  irritated  parts.  The  bacilli 
are  thus  forced  into  the  minute  wounds 
made  by  the  flea,  inoculating  the  victim 
with  disease.  This  is  not  a  matter  of  sci- 
entific speculation  but  has  been  thorough- 
ly proved  by  accurate  and  pains-taking 
experiments  in  many  parts  of  the  world. 

In  the  matter  of  vision  the  flea  is  far 
the  inferior  of  his  aristocratic  cousin  the 
fly.  In  most  cases  the  eyes  are  very 
rudimentary  and  the  sensation  of  sight 
is  limited  to  the  recognition  of  light.  Ob- 
jects cannot  be  determined  at  all  and  on 
account  of  the  low  grade  tactile  sense 
possessed  by  the  flea  he  is  dependent  al- 
most entirely  upon  the  olfactory  sense. 

The  flea  is  provided  with  six  legs  ar- 
ranged in  three  pairs  which  become  pro- 
gressively longer  as  you  go  aft.  There 
is  nothing  very  remarkable  about  the  first 
two  pairs  but  the  hind  legs  are  the  larg- 
est, longest  and  most  powerful  in  pro- 
portion to  the  size  and  weight  of  the 
insect  of  any  in  the  entire  animal  king- 
dom. The  propulsive  apparatus  of  the 
kangaroo  is,  in  comparison,  but  a  pitiful 
imitation.  Provided  with  enormous 
hams  and  with  feet  armed  with  cla>ys 
working  on  the  principle  of  a  cant-hook 
they  are  able  to  leap  in  a  manner  cal- 
culated to  make  the  most  bemedaled 
track  athlete  turn  green  with  envy.  The 
American  amateur  indoor  standing  broad 
jump  record  of  15^  inches  was  made 
by  a  fair  co-ed  after  fasting  four  days. 
The  running  high,  7^  inches,  is  also 
held  by  Miss  Pulex  Irritans.  This  fam- 
ily has  representatives  in  all  of  the  col- 
leges of  the  Pacific  Coast.  Figuring  on 
this  basis  in  proportion  to  weight  and 
body  length  a  man  would  be  able  to 
jump  over  an  office  building  one  hundred 
and  sixty-eight  stories  high,  and  in  mak- 
ing such  a  leap  would  traverse  over 
three-fifths  of  a  mile. 

The  ordinary  progression  of  the  flea, 
however,  is  not  so  active  or  graceful. 
In  fact,  the  walking  gait  is  more  or  less 
of  a  shuffle.  Sometimes  indeed  he  lies 
upon  his  side  and  seems  to  swim  along. 
He  is,  unfortunately,  not  provided  with 
suckers  on  his  feet  as  is  his  cousin,  the 
fly,  and  cannot  walk  on  glass  any  more 


than  a  man  with  hobnail  shoes  can  dance 
on  polished  marble. 

We  have  seen  what  a  dangerous  insect 
the  flea  is.  It  is  a  pest  to  mankind,  not 
only  on  account  of  the  annoyance  which 
it  occasions,  sometimes  amounting  to 
actual  illness,  but  also  because  of  its 
transmission  of  the  dread  disease,  bu- 
bonic plague.  If  this  were  all,  the  case 
against  this  pestiferous  tribe  would  not 
be  so  bad,  but  the  bacilli  of  leprosy  have 
been  found  in  the  body  of  the  flea  and  it 
is  thought  that  they  may  also  act  as 
transmitting  agents  in  the  case  of  sev- 
eral of  the  trypanosomes  and  small 
worms. 

The  question  which  naturally  arises  is, 
how  are  we  to  rid  ourselves  of  these 
ubiquitous  and  annoying  insects.  We 
have  seen  that  they  breed  chiefly  in  dust 
and  subsist  in  their  young  life  upon  or- 
ganic refuse.  A  house  kept  absolutely 
free  from  dust  should  have  few  fleas. 
Coal  oil  or  benzine  will  kill  fleas  and  flea 
eggs,  or  where  no  objection  to  the  odor 
obtains,  naphthaline  is  most  excellent  for 
this  purpose.  The  frequent  beating  of 
rugs  and  keeping  out  of  dust  are  great 
aids,  and  if  the  house  be  cleaned  by 
pneumatic  suction  apparatus,  not  only 
the  fleas,  but  also  their  eggs  are  removed 
and  destroyed.  In  India  a  unique  ap- 
plication of  the  fact  that  guinea-pigs  are 
natural  flea  traps  has  been  made.  It  is 
well  known  that  natives  do  not  like  to 
destroy  life  and  are  therefore  very  kind 
to  pets.  Each  house  in  which  plague 
has  occurred  or  may  occur  is  supplied 
with  three  or  four  guinea-pigs,  and  the 
natives  are  carefully  instructed  to  inform 
the  health  authorities  whenever  these  fall 
sick.  They  are  then  removed  from  the 
house  and  if  found  to  have  plague  the 
premises  are  immediately  subjected  to  a 
very  careful  cleaning.  The  guinea-pigs 
are,  therefore,  plague  barometers.  It  is 
the  common  belief  that  a  piece  of  fresh 
liver  placed  on  sticky  fly  paper  will  at- 
tract large  numbers  of  fleas,  but  this  has 
not  proved  so  in  experiments.  For  out- 
buildings the  use  of  chlorinated  lime  is  to 
be  specially  recommended  as  a  pulicide, 
that  is,  an  instrument  which  kills  fleas. 
Most  important  of  all  is  the  destruction 
of  the  host,  the  rat.  Following  the  large 
plague  war  waged  in  San  Francisco  that 
city  was  practically  free  from  fleas  for 
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many  months  owing  to  the  ruthless  ex- 
termination of  rats. 

The  question  of  the  individual  pref- 
erence of  fleas  for  persons  has  also  re- 
ceived careful  study.  It  is  the  popular 
belief  that  fleas  prefer  blondes  to  bru- 
nettes and  ladies  to  gentlemen,  but  it  has 
not  been  possible  to  prove  this  experi- 
mentally. Certain  it  is  that  they  are 
equally  kindly  disposed  to.  black  or  white 
guinea-pigs  and  several  negroes  are 
known  whom  the  fleas  use  as  a  veritable 
haven.  Cleanliness  does  not  seem  to  be 
a  bar  to  them,  in  fact,  there  seems  to  be 
some  reason  for  the  belief  that  they  pre- 
fer cleanly  persons,  to  those  to  whom  the 
bath-tub  is  unknown.  After  all,  the  best 
that  scientists  can  do  is  to  take  refuge 


in  the  well  worn  word  "idiosyncrasy" 
which  is  equivalent  to  saying:  "I  don't 
know."  There  is  still  a  vast  amount  of 
work  to  be  done  upon  the  interesting 
flea  and  much  time  and  money  have  to 
be  spent  in  the  study  of  it.  The 
Rothschilds  have  equipped  and  sent  out 
expensive  expeditions  to  secure  fleas 
from  rare  hosts,  while  the  British  in  In- 
dia and  Australia,  the  French  in  their 
Chinese  provinces  and  the  Americans  on 
the  Pacific  Coast  are  all  seeking  after 
knowledge  regarding  this  enemy  to  man- 
kind and  it  may  not  be  long  before  the 
results  achieved  by  these  various  ^en- 
cies  will  enable  us  to  destroy  forever 
this  persistent  disseminator  of  pestilence 
and  death. 


The  Real  Death 


Par  I  Buj  this  la  death  and  the  boIb  death, — 
When  a  man'a  loaa  cornea  to  him  &om  hia  gain, 
DarkoesB  from  light,  from  knowledge  ignorance. 
And  lack  of  love  from  love  made  manifest. 

— ROBBKT  BSOWdlMG. 


THE  GREAT  STATION  OF  THE  PENNSYLVANIA  RAILROAD.  NEW  YORK  CITY. 


BIGGEST  TERMINAL  IN  THE  WORLD 


By  P.  HARVEY  MIDDLETON 


IN  order  that  the  metropolis  might  Have 
a  railroad  station  equal  to  its  needs, 
beautiful  in  architecture  and  perfect 
in  its  appointments,  a  crowded  city 
in  point  of  population  and  variety  of 
business  has  been  swept  from  off 
the  face  of  Manhattan.  Wholesale 
purchases  of  real  estate  involving  an 
expenditure  of  ten  million  dollars  were 
made  in  order  to  obtain  the  site.  The 
swarming  inhabitants  of  four  entire 
blocks  were  driven  from  their  homes, 
and  ftve  hundred  buildings,  worth  four 
millions  of  dollars,  including  churches, 
tenement  houses,  apartment  houses, 
brown  stone  residences,  saloons,  stores, 
factories  and  restaurants  were  razed  to 
the  ground.  Then  came  an  army  of 
laborers  with  picks  and  shovels  and  won- 
derful machinery  to  dig  and  blast  the 
biggest  hole  ever  dug  in  New  York, 
forty  feet  deep  and  twenty-eight  acres  in 
extent — an  excavation  costing  another 
five  millions  of  dollars. 

And  now  that  big  hole  has  been  filled 
with  the  greatest  railroad  building  in  the 


world,  the  largest  of  the  more  than  one 
hundred  thousand  stations  of  civilization. 
To  build  it  and  the  tunnels  with  which  it 
is  connected  cost  the  price  of  an  empire 
— more  than  the  combined  sums  paid  by 
the  United  States  for  the  Philippines, 
Florida,  Alaska  and  Louisiana.  One 
hundred  millions  of  dollars!  And  all 
this  that  the  barriers  of  the  East  and 
North  rivers,  which  for  so  many  years 
have  hampered  the  movement  and  devel- 
opment of  traffic  in  Manhattan,  might  be 
removed,  and  direct  entrance  be  afforded 
to  New  York  City  without  recourse  to 
ferries. 

This  improvement  of  the  Pennsylvania 
system  is  easily  the  most  important  work 
ever  Undertaken  by  a  railroad  corpora- 
tion, and  the  most  impressive  tribute  ever 
offered  to  the  metropolis  as  the  focal 
point  of  America.  The  new  terminal 
station  is  one-third  larger  than  the  pres- 
ent largest  station  in  the  world — Liver- 
pool Street  Station,  London,  and  one- 
half  larger  than  the  present  larges^  sta- 
tion in  the  United  States — South  Station, 


Boston.  Some  idea  of  its  mastodoiiic 
proportions  may  be  gathered  from  the 
statement  that  you  could  put  Madison 
Square  Garden  in  one  corner  and  the 
Waldorf  Astoria  Hotel  in  another  cor- 
ner and  still  there  would  be  room  in  the 
great  terminal  for  all  the  traffic  it  is 
designed  to  handle. 

As  will  be  seen  from  our  photographs, 
the  architecture  of  the  building  is  se- 
verely classic,  the  exterior  showing  a 
Doric  colonnade  thirty  five  feet  high.  It 
is  in  every  way  a  radical  departure  from 
the  average  railroad  station,  resembling 
externally  the  baths  of  Caracalla  in  the 
days  of  ancient  Rome.  The  turrets  and 
towers  and  the  lofty  arch  train  shed 
usually  associated  with  such  a  structure 


are  conspicuous  by  their  absence.  The 
explanation  of  this  is  that  the  principal 
function  of  this  station  is  performed 
underneath  the  streets.  The  frontage  on 
the  avenues  is  four  hundred  and  thirty 
feet  and  on  the  streets  seven  hundred 
and  eighty-four  feet.  The  tracks  are 
forty  feet  below  the  street  surface  and 
the  station  is  divided  into  three  levels. 

The  main  entrance  is  on  Seventh  Ave- 
nue. This  is  for  foot  passengers  only, 
and  it  leads  to  the  main  waiting  room  , 
through  an  arcade  two  hundred  and 
twenty-five  feet  long  by  forty-five  feet 
wide,  flanked  by  shops  filled  with  wares 
of  special  interest  to  the  traveler,  who 
may  here  purchase  all  requirements  for 
his  journey.    Two  thousand  persons  may 
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do  their  shopping  comfortably  in  this 
arcade.  If  the  passenger  is  hungry  or 
thirsty  he  will  proceed  to  the  farther 
end  of  the  arcade,  where  he  will  find  a 
restaurant,  lunch  rooms,  and  cafe  capa- 
ble of  serving  ten  thousand  meals  a  day. 

At  the  corners  of  Thirty- first  and 
Thirty-third  Streets  and  Seventh  Avenue 
are  open  paviHons  through  which  car- 
riages descend  by  a  sHght  incline  to  the 
station  proper,  adjoining  the  ticket  of- 
fices and  iMggage  rooms.  Apart  from 
the  main  entrance,  there  are  other  con- 
venient entrances  and  exits  for  foot  pas- 
sengers on  all  streets  and. avenues  sur- 
rounding the  building,  including  ore 
from  Thirty-fourth  Street. 

On  the  first  level  below  the  street  is 


the  station  proper.  Here  is 
the  general  watting  room, 
the  largest  in  the  world, 
two  hundred  and  seventy- 
seven  by  one  hundred  and 
three  feet,  and  one  hundred 
and  fifty  feet  high.  Within 
the  marble  walls  of  this 
magnificent  apartment  are 
located  the  ticket  offices, 
parcel  rooms,  telegraph  and 
telephone  offices — twenty- 
four  booths— and  ba^:age 
checking  windows,  all  so 
arranged  that  a  passenger 
may  proceed  from  one  to 
the  other  seriatim  with  a 
minimum  amount  of  ex- 
ertion and  without  retrac- 
ing his  steps.  Adjoining 
the  general  waiting  room 
on  the  west  are  two  sub- 
sidiary waiting  rooms,  fifty- 
I  Roou  roH  eight  by  one  hundred  feet, 

respectively,   for  men   and 
women,     provided     with 
seats,  and  opening  into  retiring  rooms 
with  lavatories  attached. 

When  the  passenger  is  ready  to  go  to 
his  train  he  proceeds  to  the  concourse, 
an  immense  platform  facing  the  twenty- 
one  tracks,  and  forming  a  court  yard 
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three  hundred  and  forty  feet  wide  by  two 
hundred  and  ten  feet  broad,  roofed  by  a 
lofty  train  shed  of  iron  and  glass.  Ten 
thousand  persons  can  wait  for  trains  on 
the  concourse  at  one  time  without  undue 
crowding. 

Auxiliary  to  the  main  concourse  and 
located  between  it  and  the  tracks  is  a 
sub  or  exit  concourse,  sixty  feet  wide, 
which  will  be  used  for  exit  purposes 
only.  This  exit  concourse  is  eighteen 
feet  above  the  tracks,  but  is  connected 
with  the  track  level  by  two  stairways 
and   one  elevator   from   each   platform. 
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From  it  ample  staircases  and  inclines 
lead  directly  to  the  street  level.  By  exits 
alone  the  concourse  is  designed  to  get 
rid  of  one  hundred  and  sixty-two  thou- 
sand persons  an  hour,  while  all  trains 
bring  a  maximum  of  oiUy  thirty  thousand 
an  hour. 

The  northern  side  of  the  station  ex- 
tending along  Thirty-third  Street,  is  as- 
signed to  the  Long  Island  Railroad,  into 
which  trains  will  run  from  all  points  on 
Long  Island  by  way  of  the  East  River 
tunnels.  Ample  entrances  and  exits  are 
.  provided,  so  that  this  traffic  can  be  han- 
dled independently  of  the  rest  of  the  sta- 
tion. From  this  section  of  the  terminal 
a  traveler  can  take  a  through  car  for 
Providence  or  Boston  or  any  point  "down 
East,"  arrangement  for  this  service  hav- 
ing been  made  by  a  loop  running  through 
the  East  River  tunnel  from  Long  Island, 
connected  with  the  main  line  from  New 
England.  In  the  same  manner  the  pas- 
senger can  get  to  any  point  on  Long 
Isl^d  without  changing  cars  or  cross- 
ing in  a  ferry. 

The  third  level  for  the  passenger  is  the 
train  platform,  about  thirty-six  feet  be- 
low the  surface  of  the  street,  which  is  so 
gradually  reached  that  the  descent  is 
scarcely  noticeable,  and 
when  reached  the  passenger 
is  in  the  center  of  the  sta- 
tion and  boards  his  train 
without  further  walking. 
On  the  same  level  with  the 
general  waiting  room  the 
main  baggage  room,  with 
four  hundred  and  fifty  feet 
of  frontage,  for  the  use  of 
the  transfer  wagons,  is 
located,  covering  the  fuil 
area  occupied  by  the  arcade 
and  restaurants  on  the 
plane  above.  The  baggage 
is  delivered  and  taken  away 
throi^h  a  special  subway. 
From  the  baggage  room 
trunks  are  delivered  to  the 
tracks  below  by  motor 
trucks  and  elevators.  The 
motor  cabs  will  also  be  sta- 
tioned on  this  level.  The 
gates  of  the  stairs  descend- 
mg  from  the  concourse  to 
the  trains  bear  signs  an- 


nouncing the  name,  destination  and  the 
time  of  departure  of  the  train  on  the 
particular  platform  where  the  stairs  land. 
When  the  two  tracks  emerge  from  the 
tubes  under  the  Hudson  and  reach  the 
entrance  to  the  station  yards  at  Tenth 
Avenue  they  begin  to  multiply,  and  at 
Ninth  Avenue,  and  extending  into  this 
station,  the  number  has  grown  from  two 
to  twenty-one.  There  is  also  a  reduc- 
tion in  the  number  of  tracks  leading  out 
of  the  station  yard  to  the  east,  to  a  total 
of  four  for  the  main  line,  passing  under 
the  city,  and  thence  under  the  East  River 
to  the  Sunnyside  Yard  on  Long  Island. 
The  track  surface  of  the  station  may  be 
compared  to  two  unfolded  fans  joined 
together  at  the  open  ends,  the  handle  of 
one  extending  under  the  Hudson  and 
that  of  the  other  under  the  East  River. 
Within  the  station  area,  covering  twenty- 
eight  acres  of  ground  space,  there  are 
sixteen  miles  of  tracks.  Through  trains 
from  the  western  side  of  the  Hudson, 
after  discharging  passengers,  will  pro* 
ceed  to  the  Sunnyside  Yard,  on  Long 
Island,  where  the  trains  are  shunted, 
stored  and  cleaned,  thus  leaving  the  sta- 
tion tracks  free  of  any  idle  equipment. 
Likewise,  the  westbound  through  trains 
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the  electrification  of  the  vast  terminal 
system  from  Harrison,  New  Jersey,  un- 
der the  Hudson  River,  through  the  tun- 
nels under  Manhattan  and  the  East 
River  to  Jamaica,  Long  Island.  One 
hundred  electric  locomotives,  each  of 
4,000  horse  power,  and  capable  of  one 
hundred  and  twenty  miles  an  hour — 
the  most  powerful  ever  made — were 
called  for  in  the  original  order.  The  di- 
mensions of  these  locomotives  are : 
length  over  all,  sixty-seven  feet,  seven 
and  one-quarter  inches,  total  wheel  base 
fifty-five  feet  two  inches:  height,  top  of 
rail  to  top  of  roof,  thirteen  feet  one  inch, 
total  weight  one  hundred  and  forty-five 
Ions. 

Within  the  station  and  train  shed  is 
standing  room  for  fully  three  hundred 


thousand  persons,  or  a  number  equal 
to  five  armies  like  that  of  the  United 
States  forces.  Engineers  estimate  that 
the  accommodation  will  be  equal  to  the 
maximum  traffic  of  one  hundred  and 
thirteen  thousand  arriving  and  departing 
travelers  per  hour.  As  one  statistician 
puts  it,  the  entire  population  of  the 
United  States,  Canada  and  Mexico  could 
pass  through  its  portals  in  a  single  year 
without  inconvenience.  "Were  all  the 
travelers  who  are  to  use  the  Pennsyl- 
vania Terminal  in  the  course  of  one 
year,"  says  this  authority,  "to  form  in 
line  of  procession,  four  abreast,  the  line 
would  reach  from  New  York  to  Panama. 
and  it  would  require  a  period  of  three 
years  to  pass  through  the  station,  step- 
ping at  regular  military  pace." 


THE  CAR  AND  ITS   INVENTOR-LOUIS  BRENNAN. 


SUCCESS  OF  BRENNAN'S  MONORAIL 

By  J.  HARTLEY  KNIGHT 


SOME  time  ago,  when  the  device 
first  appeared,  an  account  was 
given  in  these  pages  of  the  gyro- 
scopic monorailway  invented  and 
patented  by  Mr,  Louis  Brennan,  of  Gil- 
lingham  near  Chatham,  Kent.  The  ac- 
count in  question  dealt  with  the  gyro- 
scopic monorail  in  its  model  and  ex- 
perimental form.  Since  that  time  the  in- 
ventor has  been  hard  at  work,  and  in 
November  last  invited  a  party  of  experts 
and  newspaper  men  to  a  practical  demon- 
stration of  a  car  forty  feet  long,  ten  feet 
broad,  and  weighing  twenty-two  tons. 


The  demonstration  was  completely  suc- 
cessful. The  car,  as  constructed,  is  capa- 
ble of  carrying  a  load  of  from  ten  to 
fifteen  tons,  and  possesses  four  wheels, 
which  run  on  a  single  rail,  secured  on 
sleepers.  It  is  claimed  for  the  invention 
that  it  is  capable  of  a  speed  of  150  miles 
an  hour  in  perfect  safety  and  without 
any  perceptible  vibration.  Nothing  like 
speed  was  actually  attempted  during  the 
test  because  the  length  of  straight  track 
was  but  a  quarter  of  a  mile  and  the  com- 
plete circle  an  eighth  of  a  mile  only  in 
circtunference.      However,    the    speed 
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adopted  amply  proved  that  a  perfect  bal-  increase  in  the  dimensions  of  the  mono- 
ance  could  be  automatically  maintained,  rail  carriage.  Unrestricted  by  the  sec- 
even  on  the  sharpest  curves,  as  effect-  ond  rail,  and,  acting  as  truly  with  a  car- 
ively  as  if  the  machine  possessed  wheels  riage  twenty  feet  wide  as  one  with  one  of 
on  each  side.  ten  feet,  there  is  no  reason  why  the  gyro- 
The  machine  works  with  a  petrol  mo-  scopic  railway  train  should  not  be  as 
tor  and  develops  its  own  electricity,  but  wide  as  a  modem    ocean    liner."     He 


ON  TRIAL  AT  GILLINGHAH. 

it  can  run  equally  well  on  power  drawn  added  that  he  could  promise  traveling  at 

from    an    overhead    installation.      Mr.  twice   the    existing    speed ;    indeed   the 

Brennan    gave    generous    acknowledg-  faster  the  carriage  travels,  the  safer  it  is. 

ment  of  the  assistance  he  had  received  in  The  weight  of  each  gyroscope  employed 

the  form  of  subsidies  from  the  British  in  the  car  used  for  that  particular  dem- 

war  oflice,  and  the  Indian  government.  onstration  was  three-quarters  of  a  ton, 

"Everything,"  he  said,  "points  to  an  and  its  diameter  three  feet  six  inches. 


AS  OPERATED  WITH  A  LOAD  OF  PASSENGERS. 


The  only  element  of  danger  to  the  passen- 
ger is  exactly  the  same  as  that  which  ex- 
ists at  present-^from  the  explosion  of  the 
boiler  of  the  locomotive  behind  which  we 
travel  to  town.  It  was  impossible,  Mr. 
Brennan  observed,  in  reply  to  a  question, 
for  the  gyroscopes  to  stop  suddenly — "it 
would  take  them  an  hour  to  lose  their 
balancing  force."  With  a  full  load  the 
car  can  mount  a  gradient  of  one  in  thir- 
teen ;  and  "if  one  is  prepared  to  sacrifice 
four  tons  of  load  it  would  run  freely  up 
a  gradient  of  one  in  six." 

It  is  understood  that  Mr.  Brennan  will 
construct  monorail  trains  which  are  to  be 
run  in  Kashmir  as  a  6rst  experiment.    In 


a  mountainous  and  difficult  country, 
where  an  ordinary  railway  track  could 
only  be  laid  at  enormous  cost,  the  inven- 
tion will  be  of  peculiar  advantage,  as  it 
can  cross  a  ravine  on  a  single  strand  of 
steel  hawser  and  do  many  other  mar- 
velous things  that  no  vehicle  has  ever 
done  before.  Mr.  Brennan,  it  is  inter- 
esting to  note,  holds  the  master  patent  in 
the  invention,  which  is  fully  protected  in 
thirteen  countries  and,  amongst  others, 
in  Germany,  where  a  monorail  demon- 
stration— with  a  machine  constructed  in 
Germany — was  given  before  a  body  of 
experts  on  the  nineteenth  of  last  No- 
vember. 


The  Chambered  Nautilus 


Build  me  more  stately  manaions,  O  my  soul, 

A*  the  swift  seasona  toll ! 

Leave  thy  low-vaulted  past 

Let  each  new  temple,  nobler  than  the  last, 

Shut  thee  from  heaven  with  •  dome  more  vast, 

Till  thou  at  length  ait  free. 

Leaving  tbjoe  outgrown  shell  by  life's  unresting  aea  I 
— OUVBR  Wbndbu.  Holmes. 


THE  NEW  TELECTROGRAPH 

By  CECIL  BEMBRIDGE 


w 


HEN  the  Korn  system  of  trans-     process  is  appreciably   simplified.     The 

mitting  photographs  and  illus-     system  has  been  installed  in  the  I,ondon, 

and  Manchester  offices  of  the  papers,  andi 

is  daily  used  for  the  transmission  of  the' 
illustrations  between  the  two  centers 
over  the  telephone  line — a  distance  of 
some  two  hundred  miles— especially  fori 
the  purpose  of  dispatching  late  pictures 
from  the  metropolis  to  Manchester  for 
the  late  edition  of  the  paper  there,  which 


trations  by  wire  was  installed 
between  London  and  Paris  for 
the  services  of  the  Daily  Mail  of  the 
English  metropolis,  though  it  offered 
a  pronouncedly  improved  means  of 
wiring  illustrations  over  previously 
devised  apparatus,  several  shortcom- 
were  obvious.    In    the    first  place 


the    apparatus     itself     was     somewhat  is  printed  simultaneously  with  the  Lon-' 

complicated,  the  process  of  transmission  don   edition.     The   time   saved   by  this 

and  reception  was  involved  and  some-  service  is  from  four  to  five  hours,  for 

what  uncertain  due  to  the  inherent  cap-  the  time  required  to  dispatch  the  requisite 

rices  of  the  selenium  used.     The  clear  blocks  by  rail  from  the  engraving  depart- 

and   definite   transmission   of   a   simple  ment  in   London  to  the  north  country 


portrait,  possibly  the  most  frequently 
demanded  requirement  in  newspaper 
operations  in  particular,  proved  difficult, 
and  was  a  serious  hindrance  to  the  sys- 
tem. 
Professor    Kom    continued    his    ex- 


publishing  room,  averages  from  five  to 
six  hours  whereas  by  electrical  transmis- 
sion the  same  work  is  accomplbhed  in 
sixty  minutes. 

The  Thome-Baker  system  has  three 
fundamental    features.     These    are 


periments  for  the  purpose  of  eliminating  spectively  the  flush  surface  transmission 
these  deficiencies,  but  so  far  the  improve-  negative,  the  electric  receiver,  and  the 
ments  have  not  proved  completely  satis-     principle  for  ensuring  clear  and  accurate 


factory.  The  illus- 
trations as  printed 
in  the  newspapers 
bore  strong  evi- 
dences of  having 
been  extensively 
retouched  and 
worked  up  and,  as 
a  result,  much  de- 
tail was  lost.  How- 
e  V  e  r.  Mr.  T. 
Thome-Baker,  the 
expert  retained  in 
charge  of  the  pho- 
to-telegraphic de- 
partment of  the 
Daily     Mai!     and 


transmission  of  tHe 
electric  impulses. 

The  illustration 
to  be  transmitted  is 
first  photographed 
through  a  screen 
ruled  seventy-five 
lines  to  the  inch, 
upon  a  special  plate 
comprising  a  sheet 
of  lead  foil  pre- 
pared with  a  fish 
glue  emulsion  ren- 
dered sensitive  to 
light  in  the  ordi- 
nary way  by  means 
of     bichromate     of 


Daily  Mirror  newspapers,  set  to  work  potash.  Photographing  through  the  ruled 
screen  breaks  up  the  picture  into  a  series 
of  lines  or  dots  which  act  as  insulators  to 
the  electric  current.  The  subsequent  de- 
velopment of  this  plate  dissolves  the  solu- 
ble portions  of  the  sensitized  fish-glue 
emulsion  so  that  a  certain  amount  of  re- 


evolving  a  new  system  which  has 
since  been  perfected  with  conspicu- 
ous success.  This  apparatus  known 
as  the  "Telectfograph"  is  essentially 
electro-mechanical,  the  selenium  cell 
is  dispensed  with,  and  in  fact  the  whole 
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lief  is  produced,  the  light  sections  being 
represented  by  the  insoluble  parts  of  the 
emulsion  and  the  dark  portions  by  the 
flat  bare  surface  of  the  lead  foil  founda- 
tion. This  negative  is  then  given  a  flush 
surface  by  inserting  it  between  two  steel 
plates  and  subjecting  it  to  hydraulic  pres- 
sure. This  presses  the  insoluble  portions 
of  the  fish  glue  emulsion  into  the  lead 
foil,  giving  the  negative  a  smooth  flush 
surface.  In  this  operation  it  will  be  seen 
that  the  Thome-Baker  differs  widely 
from  similar  systems  practised  upon  the 
same  general  principles,  as  with  a  gela- 
tine emulsion,  the  negative  is  left  with 
its  relief  surface,  and  the  electric  circuit 
is  made  and  broken  by  the  needle  point 
of  the  transmitter  traveling  over  the  dots. 
The  Thome-Baker  negative,  thus  ob- 
tained, is  wrapped  round  the  cylinder  of 
the  transmitter.  This  section  of  the  ap- 
paratus closely  resembles  the  Edison 
phonograph,  there  being  a  spiral  feed 
arm  parallel  with  the  drum,  with  which 
engages  a  kneaded  nut  of  the  transmit- 
ting arm.  This  spirally  threaded  shaft  is 
also  threaded  seventy-five  lines  to  the 
inch.  The  cylindrical  drum  is  electrically 
driven  at  the  speed  of  thirty  revolutions 
per  minute.  The  steel  tracer  or  contact 
piece,  which  corresponds  with  the  needle 
of  the  phonograph,  travels  vertically 
down  the  picture  making  seventy-five 
such  movements  to  every  inch  and  fol- 
lows the  lines  of  the  screen  mling,  cross- 


ii^    the    horizontal    lines 
which   are   likewise   ruled 
seventy-five  lines  per  inch. 
The  current  flows  through 
the  drum  and  needle,  the 
circuit  being  completed  and 
brcJcen  each  time  the  glue 
dots     pass     between     the 
needle  and  the  drum,  the 
intermittent  impulses  pass- 
ing into  the   telegraph   or 
telephone   wires.    The 
periods  of  the  impulses  are 
governed  by  the  extent  of 
the  contacts  corresponding 
to  the  gradations  of  light 
and  shade  of  the  picture. 
In  order  to  prevent  spark- 
ing in  the  make  and  break, 
a     variable     condenser     is 
placed    across   the   pointer 
and  the  drum.    • 
The  variable  electrical  impulses  thus 
dispatched  from  the  transmitter  are  re- 
ceived at  the  other  end  of  the  line  and 
passed  into  a  special  sort  of  transformer 
to  be  reinforced,  whence  they  pass  into 
the  needle  of  the  receiver,  and  trace  the 
image  upon  an  electrically  sensitive  paper 
attached  to  a  revolving  drum.  This  latter 
is  similar  to  that  of  the  transmitter  and 
revolves    exactly    simultaneously    there- 
with.    The  receiving  sheet  of  paper  is 
treated  with  certain  chemicals  so  that 
each  time  the  current  flows  a  black  dot 
is  impressed  upon  the  paper.    The  cur- 
rent is  very  minute,  averting  about  half 
a  milliampere.    By  means  of  deliquescent 
salts  the  paper  is  kept  moist  and  con- 
ductive, and  the  record  thus  obtained  is 
absolutely  permanent  in  character.    Con- 
sequently, when  the  transmission  is  com- 
pleted, an  exact  replica  of  the  original 
is  obtained  with  all  its  gradations  of  light 
and   shade,   and  experience   has   shown 
that  it  is  excellent  for  newspaper  illus- 
tration printing. 

In  the  first  experiments  considerable 
trouble  was  experienced  by  the  oscillat- 
ing currents  set  up  in  the  telegraph 
wires,  which  completely  spoiled  the  re- 
sults, but  the  inventor  has  eliminated  this 
disadvantage  by  passing  a  timed,  damp- 
ing oscillating  current  through  the  in- 
strument in  the  reverse  direction  to  the 
received  current.  With  regard  to  speed, 
thirty    revolutions   per   minute    of    Hie 
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drums  has  been  found  the  most  satis- 
factory, but  such  can  be  safely  increased 
to  about  one  hundred  and  twenty  revolu- 
tions per  minute.  So  far  as  regards  the 
ruling  of  the  screen,  seventy-five  lines 
per  inch  has  been  found  to  be  approx- 
imately the  limit  for  the  n^ative,  but  in 
the  case  of  the  newspapers  with  which 
it  is  used,  this  is  closer  than  is  absolutely 
necessary,  the  illustrations  themselves 
beings  prepared  with  a  screen  of  fifty 
lines  per  inch  for  reproduction.  A  pic- 
ture measuring  eight  by  five  inches  can 
be  transmitted  in  about  ten  minutes  and 
one  sightly  narrower  in  nine  minutes. 


The  inventor  has  also  perfected  an  ap- 
plication of  the  same  idea  to  wireless 
telegraphy,  an  installation  of  which  is  in 
service  at  the  office  of  the  Daily  Mirror 
at  the  Shepherd's  Bush  exhibition  in 
London.  The  line  installation,  as  illus- 
trated and  described  above,  is  now  in 
daily  use  between  London  and  Man- 
chester, Its  success  upon  this  two  hun- 
dred mile  stretch  has  proved  so  com- 
pletely successful  that  arrangements  are 
being  completed  for  its  operation  between 
London  and  Paris.  Portraits,  landscape 
photographs,  wash  and  line  drawings  can 
be  handled  with  equal  facility. 


COTTON  IN  CALIFORNIA 


By  C.  L.  EDHOLM 


rE  successful  launching  of  the  cot- 
ton industry  in  the  Imperial  Val- 
ley is  the  latest  and    most    im- 
portant business  venture  in  that 
part   of  our  country  which  has   devel- 
oped    so    many    big    and    profitable 
"propos  it  ion  s , ' ' — sou  them  California. 

With  a  known  yield  of  more  than  a 
bale  to  an  acre  and  indication  of  a 
steady  average  production  of  one  and 
one-half  bales  to  an  acre, 
this  reclaimed  desert  valley 
at  once  takes  rank  as  a  cot- 
ton area  to  be  reckoned 
with.  That  the  ranchers 
thereabouts  have  faith  in 
the  new  crop  is  evidenced 
by  the  1,200  acres  now 
planted  in  cotton  and  a 
judicious  estimate  of  be- 
tween 15,000  and  25,000 
acres  to  be  planted  in  1910. 
The  ginning  of  the  first 
bale  took  place  in  October, 
J909,  and  was  made  the  oc- 
casion of  an  enthusiastic 
demonstration  by  the  resi- 
dents of  El  Centro.  A  few 
weeks  later,  November  6th,  . 
1909,  the  first  carload  of 
Imperial  cotton,  forty-three 


bales,  was  shipped  from  that  town,  con- 
signed to  the  California  Cotton  Mills 
in  East  Oakland,  and  the  return  of 
more  than  $2,500  from  this  first  car- 
load gave  tremendous  impetus  to  those 
engaged  in  the  new  industry.  Thirty 
more  carloads  will  follow  it  during  the 
season. 

Practically   the   entire   area   of   the 
valley   is   suitable   for  the  production 
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of  this  staple  and  the  region  has 
various  advantages  over  the  South, 
which  may  mean  the  difference  to  the 
producer  between  success  and  failure. 
The  dreaded  boll  weevil  is  unknown 
in  Imperial,  and  it  is  stated  on  good 
authority  that  there  is  no  danger  of 
invasion  from  the  pest  as  it  cannot 
live  in  that  climate.  Drought  need  not 
be  feared,  as  the  water  supply  can  be 
regulated;  there  are  no  'destructive 
ramstorms  to  injure  the  crop  and  no 
frost  to  hinder  the  picking. 

A  good  market  for  the  cotton  prod- 
ucts is  near  at  hand,  and  already  the 
prospects  of  a  mill  in  the  valley  are 
excellent.  The  cotton  seed  oil  industry 
is  open  to  development  there,  the  city 
of  Los  Angeles  alone  using  three  hun- 
dred carloads  of  the  oil  every  year, 
which  is  worth  a  million  dollars.  Ex- 
periments are  being  tried  meanwhile 
with  cottott  seed  as  a  fodder  for  dairy 
stock,  with  encouraging  results. 

A  most  interesting  item  in  connec- 
tion with  this  latest  Imperial  project 
is  the  growing  of  the  long-fiber  Egyp- 
tian cotton,  which  the  United  States 
imports  to  the  value  of  about  $15,000,- 
000  per  annum.  Hereafter  it  is  ex- 
pected that  the  bulk  of  that  fifteen 
million  will  stay  at  home,  helping  to 
develop  our  own  Southwest,  as  that  i^ 


the  one  section  of  America  where,  it 
can  be  grown.  The  yield  is  good,  so 
far,  but  the  imported  seed  does  not  do 
as  well  as  that  which  has  been  accli- 
mated. 

What  the  addition  of  an  important 
cotton  area  means  to  the  United  States 
may  be  gathered  from  the  data  re- 
cently given  out  by  one  of  the  bi^est 
firms  in  this  country  dealing  in  that 
staple ; 

Cotton  enters  into  the  manufacture 
of  more  articles  of  commerce  today 
than  any  other  commodity  except 
steel.  Eliminate  cotton  and  the  stop- 
page of  spindles  and  looms  would  be 
but  a  trifle  compared  to  the  paralysis 
that  would  visit  countless  other  in- 
dustries. 

The  railroads  of  America  consume 
250,000  bales  of  cotton  annually.  Cot- 
ton duck  is  the  basis  of  the  airbrake 
hose;  of  enameled  ceilings,  the  plush 
chairs  are  of  cotton,  the  "leather"  seats 
are  of  cotton. 

Automobiles  require  about  290,000 
bales  annually  for  the  manufacture  of 
tires  and  about  35,000  for  the  manu- 
facture of  "leather"  seats  and  cushions. 

More  cotton  is  used  each  year  to 
harvest  and  market  the  grain  crops 
of  the  world  than  would  be  required 
to  clothe  Xh^  ii^h^bit^nt^  of  a  large 
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city.  Electricity,  powerful  as  it  is,  cannot 
get  along  without  cotton.    Millions  of 
miles  of  copper  wire  annually  owe  the 
perfection  of  their  insulation  to  cotton 
yarn    or   tape   of    cotton   cloth.     The 
armies  of  the  world  today  are  clothed 
in  cotton  cloth — khaki — or 
something    similar.      This 
country   alone   requires 
about    5.000,000   yards    of 
e^ht-ounce  khaki  cloth  an- 
nually for  its  army.     The 
navies  and  merchant  ships 
of  the  world  use  more  cot- 
ton  duck  today   than   was 
required    in    the    days    of 
sailing  vessels.    Millions  of 
yards   of  cotton   cloth  are 
used  by  the  tobacco  indus- 
try   for    growing    tobacco 
under '  shade    and   making 
bags  for  smoking  tobacco. 

Cotton  bags  have  dis- 
placed barrels  to  a  great 
extent  in  the  shipment  of 
sugar,  salt  and  flour. 

Cotton  is  used  in  the  mining  and 
marketing  of  coal.  About  15,000,000 
yards  of  cotton  duck  annually  are 
made  into  coal  bags. 

About  twenty  million  yards  of  c6t- 
ton  duck  are  made  into  overcoats 
with  blanket  lining,  to  take  the  place 
of  heavy  wool  and  fur  garments  in 
the  American  and  Canadian  North- 
west. Thousands  of  bales  annually 
are  required  to  make  cotton  duck  to 
place  around  the  asbestos  sectional 
covering  in  which  the  steam  hot  water 
pipes  of  fireproof  buildings  are  en- 
closed. Cotton  blankets  have  displaced 
woolen  blankets  in  many  important 
markets  of  the  world. 

Cotton  cloth  has  taken  the  place  of 
wall  paper  in  thousands  of  modern 
homes. 

Cement  companies  use  about  8,000,- 
000  yards  of  cotton  bagging  annually. 


The  government  requires  about 
4,000,000  yards  of  cotton  duck  an- 
nually for  coin  bags. 

Millions  of  yards  of  duck,  forty-six 
inches  wide,  are  used  annually  for  the 
purpose  of  filtering  oils. 


The  Cottok  Fibu>  in  Late  October. 

Cotton  duck  is  the  basis  of  rubber 
belting  and  all  kinds  of  hose.  Sales  to 
these  branches  of  the  trade  amount  to 
50,000,000  yards  annually. 

Millions  of  yards  of  cotton  cloth  are 
used  in  large  cloth  signs  and  adver- 
tisements. 

More  cotton  is  used  in  "linen"  shirts 
and  collars  than  linen.  Mercerized 
cotton  goods  to  the  extent  of  hundreds 
of  millions  of  yards  sell  in  competition 
with  silk. 

Cotton  is  used  to  a  greater  or  less 
extent  in  all  but  the  most  expensive  of 
woolen  fabrics. 

These  items  furnish  a  few  of  the 
reasons  why  the  world  needs  3,000,000 
bales  more  cotton  than  it  did  five 
years  ago,  notwithstanding  the  fact 
that  new  markets  have  not  been  exten- 
sively developed  and  the  world's  popu- 
lation has  shown  no  sudden  increase. 


GRABBING  THE  MISSISSIPPI 


By  HENRY  M.  HYDE 


THAT  the  Mississippi  River  shall  be 
turned  into  a  great  ship-canal — 
bi-secting  the  continent,  putting 
Chicago  on  the  sea-coas*,  tying  to- 
gether the  Great  Lakes  and  the  Gulf — is 
a  magnificent  dream  which  a  great  many 
people  are  working  to  realize.  Govern- 
ors and  legislatures  of  the  valley  states 
have  approved  it ;  great  assodations  of 
commerce  have  called  upon  Congress 
to  take  action;  the  people  have  passed 
large  bond  issues  in  its  aid.  Yet  the 
great  water-way  remains  still  a  dream; 
even  its  future  establishment  is  doubt- 
ful. A  dozen  practical  difficulties  stand 
in  the  way.  Army  engineers  report  un- 
favorably. President  Taft  advises  cau- 
tion and  delay.  Great  business  interests 
block  the  project  in  a  hundred  ingenious 
and  devious  ways. 

Meanwhile — and  that  without  either 
doubt  or  delay — the  Mississippi  River  is 
at  various  points  along  its  course,  being 
turned  into  a  mill  pond  for  the  produc- 
tion of  electric  water  power  by  great  pri- 
vate corporations.  If  Congress  and  the 
authorities  at  Washington  find  them- 
selves— for  whatever  reason — ^unable  to 
do  anything  in  the  direction  of  making 
the  Father  of  Waters  a  highway  of 
commerce,  they  should  at  least  see  to  it 
that  the  underlying  rights  of  the  public 
are  protected  as  against  the  "vested  in- 
terests" of  the  great  power  companies. 

If,  when  the  time  really  comes  to  open 
a  deep  water  way  from  St.  Paul  to  New 
Orleans,  it  is  discovered  that  a  dozen 
corporations  have  made  great  investments 
along  the  river,  which  interfere  with  the 
proposed  work,  it  will  be  difficult — and 
may  prove  practically  impossible — ^to 
carry  the  great  project  to  success.  What 
is  needed  now  is  a  comprehensive  plan, 
to  the  outlines  of  which  all  present  and 
future  river  improvement  work,  public 
and  private,  may  be  fitted. 

To  those  only  accustomed  to  the  Mis- 
sissippi as  it  flows  sluggishly  between 
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high  dirt  levees  on  its  course  to  the  Gulf, 
it  will  doubtless  be  a  surprise  to  learn 
that  in  the  upper  river  from  Keokuk, 
Iowa,  to  Lake  Itasca,  there  are  a  score 
of  places  where  great  water  power  plants 
can  be  successfully  established. 

The  present  great  installation  is  being 
made  .by  the  Keokuk  and  Hamilton 
Water  Power  Company  at  the  foot  of 
the  Des  Moines  rapids,  at  Keokuk,  Iowa. 
In  the  twelve  miles  from  Montrose, 
Iowa,  to  Keokuk,  a  series  of  rapids  carry 
the  water  of  the  river ^  down  more  thaa 
"twenty-three  feet  towards  sea  level.  At 
the  foot  of  these  rapids  preliminary  work 
has  just  begun  on  the  construction  of  a 
solid  concrete  dam,  thirty-five  feet  wide 
at  the  bottom  of  the  river — ^which  here 
runs  over  a  bed  of  limestone.  The  dam 
will  stretch  out  in  a  splendid  curve  for  a 
distance  of  over  six  thousand  feet  to  the 
Illinois  shore.  The  top  of  the  dam  will 
be  thirty-five  feet  above  low  water  mark. 
Behind  the  dam  the  river  will  be  backed 
up  for  a  distance  of  forty  miles  and  the 
present  turbulent  rapids  will  be  trans- 
ferred into  a  great  quiet  lake  from  two  to 
three  miles  in  width. 

At  the  foot  of  the  dam,  on  the  Iowa 
side,  a  huge  power  house  of  pressed 
brick  and  steel,  nearly  two  thousand  feet 
in  length,  will  be  erected.  It  will  contain 
forty  or  fifty  generators  of  forty-five 
hundred  horse-power  each,  working  on 
a  vertical  shaft  as  do  the  generators  at 
Niagara. 

Up  to  1877  it  was  necessary  to  unload 
all  freight  bound  up  or  down  the  river 
when  Keokuk  was  reached  and  carry  it 
around  the  rapids.  In  that  year,  after 
spending  five  million  dollars  in  its  con- 
struction, the  government  opened  a  canal 
with  three  locks  by  means  of  which 
steamers  were  enabled  to  get  from  the 
upper  into  the  lower  river,  and  zdce- 
versa.  As  an  incident  of  the  building  of 
the  present  enormous  power  plant  this 
government   lock  will  be  entirely  cov- 
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ered  by  the  impounded  waters,  but  it  is 
a  condition  of  the  permit  given  by  the 
government  to  the  power  company  that 
tiie  latter  shall  erect,  at  its  own  expense, 
a  new  and  larger  canal  for  the  passage 
of  boats  around  the  rapids.  The  new 
canal  is  to  contain  only  one  lock  and 
both  time  and  expense  will  be  saved  by 
steam-boats  using  it,  in  comparison  with 
the  old  canal. 

The  estimated  cost  of  building  the 
dam,  power  house  and  new  ship  canal 
and  in  installing  the  necessary  machin- 
ery and  equipment,  is  between  ten  and 
fifteen  millions  of  dollars.  At  a  mini- 
mum it  is  expected  that  one  hundred 
thousand  horse-power  will  be  developed 
and  that  this  will  be  easily  salable  at 
twenty  dollars  a  horse-power  per  year. 


thus  assuring  its  projectors  an  exceed- 
ingly handsome  income  on  their  very 
lai^  investment.  Possible  future  de- 
velopment at  the  foot  of  the  Des  Moines 
rapids  may  raise  the  total  horse-power 
developed  to  two  hundred  thousand, 

Hugh  L.  Cooper,  who  has  been  iden- 
tified with  water-power  developments  at 
Niagara  and  elsewhere,  has  been  work- 
ing on  the  Keokuk  project  for  six  or 
eight  years.  Part  of  the  power  devel- 
oped by  the  Des  Moines  rapids  he  ex- 
pects to  send,  over  copper  transmission 
wires  to  St,  Louis — one  hundred  and 
fifty  miles  away — where  it  will  be  used 
in  running  street  cars  and  for  manu- 
-  facturing  purposes. 

Keokuk  and  other  cities  along  the 
Mississippi   will   also   be   supplied   with 


GOVERNMENT  WORKS  AT  THE  LOWER  LOCKS  OF  DES  MOINES  RAPIDS  CANAL. 


power  and  it  is  expected  that  many  of 
the  sleepy  old  river  towns  will  speedily 
develop  into  thrifty  and  bustling  manu- 
facturing centers. 

That  there  are  other  opportunities  for 
profitable  power  development  along  the 
great  river  is  made  clear  by  the  follow- 
ing statement  by  Alton  D.  Adams,  the 
well-known  hydraulic  and  power  engi- 
neer. 

"The  Mississippi  River  falls  1,462  feet 
in  its  course  of  2,296  miles  to  the  ocean," 
says  Mr.  Adams.  "The  average  descent 
of  0.64  foot  per  mile  is  so  small  that 
there  would  be  little  favorable  oppor- 
tunity for  useful  power  production  if  the 
fall  was  evenly  distributed  along  the 
entire  course  of  the  Father  of  Waters. 
Fortunately,  however,  some  two-thirds 
of  the  fall  in  the  river  bed  is  concen- 
trated in  the  upper  third  of  its  length, 
and  in  this  upper  third  falls  and  rapids 
of    considerable    height    alternate    with 


nearly  level  stretches  of  the  stream.  As 
a  result,  a  number  of  power  sites  with 
substantial  heads  of  water  are  available 
for  development. 

At  Keokuk,  1,450  miles  from  the 
mouth  of  the  Mississippi  River,  its  nor- 
mal level  is  only  477  feet  above  tide 
water,  so  that  its  average  descent  from 
that  point  amounts  to  only  0.33  feet  per 
mile  to  the  Gulf.  Going  up  stream  from 
Keokuk  to  Lake  Itasca,  the  head  waters 
of  the  river,  the  distance  is  846  miles, 
and  the  increase  of  surface  elevation  is 
985  feet.  In  this  upper  part  of  its  course 
the  average  fall  of  the  Mississippi  is 
thus  1.04  feet  per  mile,  or  three  times  the 
rate  of  its  descent  between  Keokuk  and 
the  Gulf.  Two  long  stretches  of  quite 
different  slopes  may  be  noted  above 
Keokuk.  One  of  these  extends  from  that 
city  to  the  mouth  of  the  Minnesota  River 
on  the  Mississippi,  a  distance  of  493 
miles,  and  the  other  stretch  is  from  the 


mouth  of  the  Minnesota  to  Lake  Itasca, 
a  distance  of  353  mile^  by  thfe  river. 
From  Lake  Itasca  to  the  mouth  of  the 
Minnesota  River  the  total  fall  of  the 
Mississippi  is  774  feet,  or  an  average  of 
2.47  feet  per  mile.  Going  down  stream 
from  the  mouth  of  the  Minnesota  River 
to  the  foot  of  the  rapids  at  Keokuk,  the 
Mississippi  falls  211  feet,  or  0.43  feet 
per  mile.  Of  this  211  feet,  the  stretch 
of  river  137  miles  long,  from  the  head 
of  the  rapids  at  Le  Claire,  Iowa,  down 
past  Rock  Island,  Illinois,  16  miles 
below,  and  on  to  the  foot  of  the  Keokuk 
rapids  falls  85  feet,  or  0.62  foot  per 
mile.  It  is  in  this  137  miles  of  river, 
that  by  far  the  best,  if  not  the  only,  (^ 
portunities  fpr  power  development  on 
the  1,943  miles  of  the  Mississippi  south 
of  the  mouth  of  the  Minnesota  River 
occur.  From  Le  Claire  to  Rock  Island 
the  Mississippi  goes  down  20  feet  in  16 
miles,  over  a  series  of  rapids.  In  the 
12  miles  from  Montrose,  Iowa,  to  Keo- 
kuk, rapids  carry  the  river  down  23 
feet.  Of  the  above  named  fall  of  85 
feet  in  137  miles,  it  thus  seems  that  43 
feet,  or  nearly  one-half,  is  concentrated 
in  two  lengths  of  river  that  aggregate 
only  28  miles. 

These  water  heads  of  20  and  23  feet, 
available  along  16  and  12  miles  of  river 
respectively,  are  sufficient  for  the  devel- 
opment of  great  powers  with  the  large 
volume  of  water  flowing  in  the  Missis- 
sippi. 

Above  the  mouth  of  the  Minnesota 
River  the  power  sites  along  the  Mis- 
sissippi are  much  more  numerous  than 
those  below.  The  Minnesota  discharges 
into  the  Mississippi  River  at  Fort  Snel- 
ling,  five  miles  below  Raspberry  Island 


in  the  latter,  opposite  the  business  sec- 
tion of  St.  Paul.  In  this  five  miles  the 
Mississippi  falls  as  many  feet.  Along 
the  next  nine  miles  of  its  course,  that  is 
from  the  mouth  of  the  Minnesota  to  the 
crest  of  St.  Anthony  Falls,  the  increase 
of  surface  elevation  on  the  Mississippi 
is  106  feet,  corresponding  to  an  average 
descent  of  1177  feet  per  mile.  Of  this 
total  drop,  30  feet  takes  place  between 
the  crest  and  foot  of  St.  Anthony  Falls, 
at  Minneapolis,  and  the  remaining  76 
feet  is  distributed  along  the  nearly  nine 
miles  of  rapids  where  the  river  flows  be- 
tween nearly  perpendicular  cliffs  some 
200  feet  high.  Power  developed  by  St, 
Anthony  Falls  has  been  an  important 
factor  in  the  flour  milling  industry  at 
Minneapolis,  and  a  part  of  the  drop  of 
the  river  along  the  rapids  is  devoted  to 
the  supply  of  enci^  for  electric  cars  in 
the  Twin  Cities.  Above  St.  Paul  the 
drainage  area  of  the  Mississippi  River, 
excluding  that  of  the  Minnesota,  is  19,- 
735  square  miles,  and  the  drainage  area 
above  St,  Anthony  Falls  is  nearly  the 
same.  From  March  to  November,  in- 
clusive, in  1897,  the  maximum  discharge 
of  the  Mississippi  River,  at  St.  Paul,  was 
71,275  cubic  feet  per  second,  in  April, 
and  its  minimum  discharge .  was  5,060 
cubic  feet  per  second,  in  November,  Be- 
tween April  and  September,  in  that  year, 
the  minimum  rate  of  discharge  dropped 
from  32,390  to  9,150  cubic  feet  per 
second. 

Even  in  Minnesota,  2,000  miles  from 
the  Gulf,  the  volume  of  the  Mississippi 
is  sufficient,  in  connection  with  its  avail- 
able heads,  for  the  development  of  nu- 
merous large  water  powers,  and  enough 
has  been  said  to  indicate  the  value  "f  all. 
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MOVING  PICTURES  OF  MICROBES 


By  EDFRID  BINGHAM 


IT  is  a  question  today  which  is  the 
more  wonderful  work  of  the  Creator 
— the  infinitely  big  or  the  infinitely 
little.  Our  remote  ancestors,  stand- 
ing at  the  doors  of  their  huts  and 
caves,  were  awed  by  the  mountains, 
winds,  sunsets,  stars  and  all  the  im- 
mensity of  immeasurable  space.  We,  in 
our  turn,  are  likely  to  be  as  stunned 
by  marvels  of  nature  so  secret  and  small 
that  we  are  only  beginning  to  discover 
them  after  thousands  of  years  of  human 
curiosity  and  experience.  And  before  the 
Lowells  and  Pickerings  shall  have 
learned  the  story  of  Mars  there  may  be 
epics  written  on  the  Trojan  war  waged 
in  a  drop  of  blood. 

All  sorts  of  fantastic  speculations  are 
permissible  after  the  amazing  experi- 
ments with  the  ultra-microscope  and  the 
cinematograph  lately  brought  to  a  suc- 
cessful issue  by  Dr.  Jean  Comandon  and 
his  associates  of  Paris.     The  revelation 


of  this  achievement  came  during  the  re- 
cent sessions  of  the  French  Academy  of 
Sciences,  when  the  learned  men  gathered 
there  were  astounded  and  delighted  by 
the  glimpse  given  into  the  world  of  bac- 
teria by  Dr.  Dastre,  a  professor  at  the 
Sorbonne,  who  first  operated  before  any 
public  audience  the  apparatus  of  Dr. 
Comandon.  A  little  later  the  young 
physician  himself,  at  a  meeting  in  the  es- 
tablishment of  Masson  Brothers,  pub- 
lishers of  medical  books,  put  the  Parisian 
public  in  possession  of  the  full  signifi- 
cance of  his  discovery. 

That  discovery,  or  invention,  is  noth- 
ing less  than  the  application  of  the  cine- 
matograph, or  moving-picture  apparatus, 
to  the  world  of  microbes.  Dr.  Coman- 
don photographs  and  reproduces  a  scene 
in  a  blood  vessel  or  speck  of  decaying 
tissue  just  as  the  showman  photc^aphs 
and  reproduces  a  dog-fight,  a  comical  do- 
mestic quarrel,  a  shipwreck  or  the  flight 
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of  an  aeroplane.    The 


nothing  in  the  daily 
life  of  human  beings 
more  thrilling  and 
wonderful  than  some 
of  the  scenes  present- 
ed to  the  silent  and 
awe-struck  spectators 
of  the  performance  at 
the  house  of  Masson 
Brothers.  They  saw 
on  the  screen,  in  that 
nxHn  all  darkened  and 
hung  with  black  dra- 
peries to  heighten  the 
effect,  first  an  ani- 
mated scene  enacted 
in  the  delicate  net- 
work of  capillaries, 
or  tiny  blood-vessels, 
in  the  foot  of  a  frog. 
Innumerable  red 
globules  struggled 
with  one  another  like 
a  frightened  crowd  of 
people  trying  each  to 
be  the  first  to  escape 
from  something 
through  a  narrow  pas- 
sage. The  white  glob- 
ules, those  carnivor- 
ous animals  of  the 
little  world  that  circu- 
lates in  our  blood- 
vessels, attached 
themselves  to  the  red 
globules,  enveloped 
them  and  devoured 
them.  Everything  was 
in  motion ;  the  tiny 
creatures  lived,  strug- 
gled, fought;  it  was 
the  old  story  of  all  life 
on  this  planet — the 
strong  driving,  op- 
pressing, devouring 
the  weak ;  eternal  and 
pitiless  battle  for  ex- 
istence. And  it  left  a 
curious  feeling  in  the 
hearts  of  the  spec- 
tators. p,„  IMAOW  o» 
There  followed  a  CohmcuUk  c 
peep  into  the  blood- 
vessel of  a  bird,  where  little  dart-like 
creatures,   twisted    as    so   many    cork- 


screws, dashed  about 
in  their  headlong  ca- 
reer. These  were  the 
spirochetes  gallinar- 
um — parasites  which 
kill  the  fowl  in  cer- 
tain regions  of  South 
America,  and  which 
are  near  relative  to 
well-known  microbes 
that  afflict  human  be- 
ings with  their  terri- 
ble ravages.  Among 
the  healthy  red  glob- 
ules dashed  these 
murderous  savages  of 
the  blood,  with  move- 
ments like  serpents  up 
and  down  the  screen 
of  the  cinematc^raph. 
They  attached  them- 
selves to  one  another, 
flung  off,  attached 
themselves  again, 
whirled,  darted, 
danced  like  veritable 
cannibals  before  a 
feast.  Then  suddenly 
one  of  them  would 
dash  out,  leap  on  a 
red  globule,  pierce  it 
with  incredible  swift- 
ness. Sometimes  the 
spirochete  would  re- 
main imprisoned  in 
the  red  globule,  de- 
spite its  struggles  to 
escape ;  other  times  it 
emerged  after  a  fran- 
tic agitation.  Then 
here  and  there  ap- 
peared a  white  glob- 
ule, moving  slowly 
through  the  mass,  and 
when  it  encountered 
a  red  globule  that 
lacked  the  speed  of 
most  of  its  fellows  the 
white  attacked  and 
devoured  the  red  and 
moved  ponderously  on 
mororBux-r.  its  way  again, 

orinrpittares.  ^ext  Cam*  a  drop 

of  the  blood  of  a 
mouse  which  had  been  infected  with  the 
microbe  of  that  sleeping  sickness  which 
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ravages  the  animal 
life  and  even  the  hu- 
man hfe  of  interior 
Africa,  These  were 
eel-like  creatures,  pro- 
vided along  their  en- 
tire length  with  un- 
dulating fins.  These 
too  attacked  and  con- 
sumed the  red  glob- 
ules in  the  blood.  And 
here  again  were  the 
large  white  globules, 
which  indicated  that 
the  mouse  had  eaten 
some  fatty  substance 
which  gave  birth  to 
them  in  the  process  of 
digestion.  Other 
scenes  were  present- 
ed, showing  various 
kinds  of  microbes, 
some  provided  with 
claws,  with  tusks, 
with  tentacles,  with 
strange  members  that 
enable  them  to  move 
and  cling  and  prey 
upon  the  healthy  ele- 
ments in  the  blood, 
many  of  them  so  in- 
finitesimal that  a  cu- 
bic millimeter  held  two  millions  of  them. 
And  to  make  them  visible  in  these  won- 
derful moving  pictures  required  their 
enlargement  by  10,000  to  20,000  di- 
ameters, " 

This  brings  the  story  back  to  its  be- 
ginning— the  microscope  and  its  succes- 
sor, the  ultra-microscope.  In  the  ordi- 
nary microscope  the  objects  examined 
are  seen  by  transparence — that  is  to  say, 
a  light  beneath  the  objects  passes 
through  or  around  them  and  leaves  them 
visible  and  magnified  as  dark  spots  on  a 
luminous  background.  But  by  this 
method  the  light  penetrated  into  the  tube 
of  the  microscope,  interfering  with  the 
vision:  and,  besides,  if  the  microbes 
sought  for  were  transparent,  as  many  of 
them  are.  they  were  not  distinguishable 
from  the  field  in  which  they  lay.  Resort 
was  had  to  coloring  them  to  make  them 
visible,  but  this  method  had  the  very 
depressing  disadvantage  of  killing  the 
microbes  with  the  aniline  coloring  mat- 
ter before  the  microscopist  cotdd  begin 
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his  work  of  examin- 
ing them. 

The  solution  of  this 
difficulty  was  the  in- 
vention of  the  ultra- 
microsct^e.  In  this 
wonderful  instrument 
two  thii^  are  to  be 
noted.  In  the  first 
place  the  light  is 
thrown  on  the  object, 
not  from  beneath  it, 
but  laterally,  from  a 
lamp  placed  at  one 
side  of  the  apparatus. 
In  the  second  place  a 
prism  of  glass,  or 
parabolic  condenser 
placed  beneath  the  ot> 
ject  to  be  examined, 
receives  the  light,  and 
throws  it  on  the  ob- 
ject refracted  in  such 
a  way  that  none  of  the 
rays  enter  the  tube  of 
the  microscope.  The 
object  of  investiga- 
tion appears  then  un- 
der the  lens  like  ob- 
A  Drof OF  BLoor,,  jects   that   are    lu- 

I  Id  actoii  use.  mmoits  m  themselves, 

like  the  planets,  for 
instance,  which  receive  laterally  the  rays 
of  the  sun  and  therefore  stand  out,  as  it 
were,  on  the  background  of  the  sky.  The 
microbes  under  the  ultra-microscope,  in- 
stead of  being  barely  perceived  on  a 
luminous  background,  appear  as  bright 
spots  on  a  dark  background,  and  the 
work  of  the  microscopist  is  advanced  by 
a  tremendous  stride.  Many  bacilli  that 
were  invisible  before  are  now  brought 
within  reach  of  the  investigator. 

Dr.  Comandon  had  long  sought  to  ob 
tain  a  nearer  and  more  precise  vision  of 
the  world  of  bacilli.  He  is  a  true  en- 
thusiast, who  says,  "All  those  who  have 
labored  with  the  ultra-microscope  know 
under  what  beautiful  aspect  appear  cer- 
tain preparations,  and  they  have,  with- 
out doubt,  regretted  not  being  able  to 
preserve  these  images  almost  fairy-like 
and  often  of  the  highest  scientific  inter- 
est." He  worked  a  long  time  trying  to 
photograph  these  images  under  the  lens 
of  the  microscope,  but  he  invariably 
found  that,  even  with  the  utmost  rapidity 
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possible  in  the  use  of  the  camera  the 
outUnes  of  the  microbes  were  blurred 
in  the  photograph  and  the  life  was  no 
longer  there.  He  pays  a  tribute  to  bis 
master  and  friend,  Dr.  Victor  Henri,  for 
having  suggested  to  him  the  use  of  the 
cinematograph  to  catch  this  delicate  and 
fugitive  life  and  to  bring  it  into  the  realm 
of  careful  and  leisurely  study.  Pathe 
Brothers,  the  great  cinematograph  mak- 
ers of  Paris,  put  their  laboratory  and 
factory  at  his  disposition,  and  after  two 
years  of  experimenting  he  was  able  to 
throw  on  a  screen  the  moving  pictures 
presenting  the  microbe  world  revealed 
in  the  full  tide  of  its  activity. 

The  apparatus  as  it  is  now  perfected 
consists  first  of  an  electric  arc  lamp  tTf 
30  amperes,  placed  at 
one  end  of  a  solid 
table,  at  the  other  end 
of  which  is  the  cine- 
matographic camera 
and  its  machinery. 
Next  to  the  lamp  is  a 
series  of  lenses  for 
concentrating  and 
modifying  at  will  the 
rays  of  the  electric 
light,  and  a  dia- 
phragm by  which  is 
cut  off  all  the  excess 
of  the  light  beyond 
the  rays  centered 
upon  the  microscopic 
appliance.  Then 
comes  a  disk  of  which 
the  use  will  be  ex- 
plained later,  and 
finally  the  microscope 
placed  horizontally, 
with  its  eye  piece  ^t 
the  lens  of  the  cine- 
mati^raph.  The  con- 
centrated ray  from 
the  lamp  is  caught  by 
the  mirror  of  the  mi- 
croscope, thrown  on 
the  object  to  be  pho- 
tographed, and  then, 
by  means  of  the  para- 
bolic glass  is  diverted 
at  an  angle  that  pre- 
vents its  entrance  into 
the  tube  of  the  instru- 
ment. The  machin- 
ery of  the  cinemato- 
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graph  is  set  in  motion  at  the  rate  of  16 
exposures  per  second,  and  the  move-. 
ments  of  the  living  microbes  are  pre- 
served on  the  band  of  films.  By  the  time 
they  appear  on  the  screen  they  are  mag- 
nified as  much,  in  some  instances,  as 
30,000  diameters. 

One  of  the  greatest  difficulties  encoun- 
tered by  Dr.  Comandon   in  his  experi- 
ments was  the  intense  heat  developed  by 
the  electric  lamp.    A  few  instants  of  ex- 
posure to  such  rays  of  light  is  sufficient 
to  kill  the   microbes  which   inhabit  the 
preparation  under  the  microscope.     To 
remedy  this,  many  appliances  were  tried 
without   success   before   Dr.   Comandon 
thought  of  a  disk  made  to  rotate  very 
ingeniously  in  the  path  of  the  rays.    This 
disk   is   composed   of 
sections  open  and 
closed  alternately,  and 
being   synchronized 
with     the     cinemato- 
graph, it  makes  an  al- 
ternating  current    of 
light,  so  to  speak.  The 
microbes  are  subject- 
ed  thus   to    intermit- 
tent  exposure,    being 
under   the   heat   only 
one-thirty- second  part 
of  a  second  each  time, 
corresponding  with 
the  succession  of 
films.     To   moderate 
still   further  the  heat 
of  the   rays  they  are 
made  to  pass  through 
a    little    reservoir    of 
cold     water     between 
two  of  the  lenses  near 
the  lamp.     When  the 
images   have   been 
taken  on  the  band  of 
the  cinematograph  the 
process  continues  pre- 
cisely as  in  the  case  of 
preparing  a   street 
scene  for  the  edifica- 
tion of  an  assemblage 
in    a    cinematograph 
theater. 

"I  do  not  insist," 
said  Dr.  Comandon, 
"on  the  manner  in 
which  the  matter 
shall  be  prepared  for 
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photographing  with  the  microcinemato- 
-graph.  This  subject  has  already 
been  well  treated  by  Dr.  Gastou.  It 
suffices  to  know  that  in  general  the 
drop  of  blood  or  infected  matter  is 
placed  on  one  glass  plate  and  another  is 
pressed  down  firmly  upon  it  till  the 
preparation  is  spread  out  very  thin  be- 
tween the  two  layers  of  glass.  The  uses 
to  which  we  have  put  this  microcine- 
matographic  process  already  are  consid- 
erable. We  were  never  before  able  to 
count  the  living  inhabitants  of  matter 
because  of  their  mobility:  for  example, 
the  mobile  particles  of  the  blood  which 
Miiller  has  named  hemokonies.  Investi- 
gation with  the  ultra-microscope  has 
shown  that  these  animated  particles  have 
as  origin  the  alimentary  fats.  An  animal 
having  absorbed  a  repast  rich  in  fats,  its 
blood  swarms,  two  hours  thereafter,  with 
these  hemokonies,  which  gradually  dis- 
appear. By  taking  rapidly  a  great  num- 
ber of  successive  photographs,  it  is  possi- 
ble to  count  these  lively  particles,  and  to 
trace  their  growth  and  disappearance  in 
the  process  of  digestion.  In  the  same 
way  we  watch  the  process  of  coagula- 
tion of  the  blood  and  the  movements  of 
every  sort  of  microbe  and,  in  short,  every 
tiny  process,  healthy  or  malevolent,  that 
takes  place  in  the  blood,  in  living  tissues, 
in  diseased  flesh  and  in  cultures  specially 
prepared.  I  believe  the  microcinemato- 
graph  will  greatly  enlarge  the  spheres  of 
investigation  of  the  biologist,  the  chem- 
ist and  the  bacteriologist." 

"The  consequences  of  this  discovery," 
said  Professor  Dastre,  of  the  Sorbonne, 
"are  incalculable.  All  the  movements 
microbian,  all  the  movements  brownien, 
so  ill  known  today,  will  be  studied  now 
with  a  precision  indescribable.  In  bac- 
teriology we  shall  have,  instead  of. fleet- 
ing glimpses  into  the  world  of  bacilli, 
records  fixed  by  which  we  shall  study  at 
our  leisure.  In  short,  many  scientific 
questions  that  have  baffled  us  are  likely 
to  be  resolved,  thanks  to  this  new  method. 


Nature  conceals  much  from  us  in  the 
realm  of  the  infinitely  little,  and  I  am 
prepared  to  hear  of  astounding  discov- 
eries and  perhaps  of  successful  battles 
with  hitherto  unconquered  epidemics." 

But  this  is  not  all,  for  Professor  Pizon 
of  the  Lyceum  Janson-de-Sailly,  and  his 
associates  M.  Vies  and  Mile.  Chevroton, 
have  applied  the  cinematograph  in  an- 
other marvelous  way.  If  there  are  nat- 
ural phenomena  which  are  produced  with 
too  great  rapidity  for  us  to  seize  their 
movements,  there  are  others  too  slow  for 
us  to  grasp  their  details.  A  plant  is 
larger  today  than  it  was  yesterday,  but 
who  has  seen  it  grow  ?  The  bud  of  today 
is  the  rose  of  tomorrow,  but  though  the 
wonder  takes  place  under  our  eyes  it  is 
a  mystery  still.  Cell  growth  of  all  kinds 
takes  place  at  a  pace  too  moderate  to  be 
synthesized.  The  experiments  of  Profes- 
sor Pizon  have  been  given  little  publicity 
up  to  the  present  time,  but  it  is  known 
that  he  and  his  associates  are  working  on 
the  principle  that  if  the  cinematograph 
can  analyze  very  rapid  movements  by  re- 
duction of  their  speed  in  reproduction  it 
can  also  synthesize  very  slow  ones  by 
increasing  their  speed  in  the  picture.  It 
was  announced  at  the  recent  meeting  of 
the  Academy  that  Professor  Pizon  had 
succeeded  in  thus  reproducing  at  appre- 
ciable speed  all  the  curious  transforma- 
tions of  that  favorite  subject  of  the  bi- 
ologist, the  sea  urchin.  It  is  thus  clear 
that  the  cinematograph  will  be  employed 
in  embryology^  that  branch  of  science 
which  deals  with  the  origin  and  develop- 
ment of  organisms,  and  even  in  the  study 
of  parthenogenesis,  that  branch  of  bi- 
ology which  deals  with  the  still  impene- 
trable mysteries  of  reproduction  from 
the  female  without  the  intervention  of 
the  male.  All  these  possibilities  explain 
in  some  small  way  the  enthusiasm  which 
Dr.  Comandon's  and  Professor  Pizon's 
discoveries  have  aroused  among  the  sci- 
entific men  of  France  and  of  other  coun- 
tries of  Europe. 
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RUBBER  AND  ASPHALT  FOR  ROADS 


By  WILLIAM  T.  WALSH 


IN  France,  where  they  are  constantly 
experimenting  with  all  known  and 
every  new  sort  of  paving,  an  asphalt- 
rubber  combination  is  now  being 
tested,  in  such  cities  as  Paris,  Lyons, 
and  Marseilles.  Europeans  have  been 
influenced,  since  the  days  of  the  Ro- 
mans, by  the  magnificent  roadways 
left  t^  Uiose  sturdy  civilizers.  Modem 
wear  and  tear  on  roads,  by  motor,  car- 
riage and  heavy  wagon  is  far  greater 
than  in  the  days  when  the  legions  of 
Augustus  or  Vespasian,  the  chariots  of 
the  conquerors  of  distant  peoples,  or  the 
hoofs  of  couriers'  horses,  passed  over  the 
Imperial  highways  that  bound  together 
Gaul  and  Persia.  Present-day  exigencies 
demand  even  more  perfect  roads  than 
were  required  eighteen  or  twenty  cen- 
turies ago- 


Asphalt  is  perhaps  one  of  the  very  best 
road-building  materials  in  use  today.  The 
facility  with  which  this  substance  can  be 
molded,  the  rapidity  with  which  it  hard- 
ens, the  comparative  ease  of  repair, 
testify  to  its  merits.  But  asphalt  has  dis- 
advantages, and  decided  ones  at  that.  It 
is  costly,  special  plants  for  heating  the 
powder  and  skilled  workmen  to  lay  and 
roll  the  heavy  substance  being  required. 
Hence,  small  towns  cannot  well  afford 
to  make  use  of  asphalt,  and  even  many 
large  cities  hesitate  to  make  use  of  this 
valuable  substance  despite  its  obvious 
merits. 

Now  in  combination  with  rubber — 
rubber-asphalt, — asphalt  loses  .many  of 
these  disadvantages.  According  to  M. 
Mazerolle,  the  French  engineer,  who 
presided  at  the  International  Road  Con- 
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grcss  held  in  Paris  not  long  since,  ex- 
cellent results  have  been  obtained  with 
the  new  material,  and  its  chief  advan- 
tages are  the  facility  with  which  rubber- 
asphalt  can  be  laid  and  the  few  and 
simple  utensils  required  for  laying  it. 
Best  of  all  it  can  be  applied  cold. 

To  bring  about  this  combination  of 
rubber  and  asphalt,  the  two  substances 
are  placed  together  in  a  .special  mixing 
apparatus.  The  asphalt  is  introduced  in 
the  form  of  a  fine  powder,  the  rubber 
swollen  and  softened  by  a  solvent.  The 
resultant  material  is  a  brown  powder  of 
a  darker  color  than  the  original  asphalt, 
and  requiring  only  compression  to  settle 
and  harden  quickly.  The  surface  then 
takes  on  a  lighter  tint,  and,  after  a  few 
days'  exposure  to  the  air,  becomes  a 
greyish  white. 

Much  thinner  layers  of  the  asphalt- 
rubber  material,  than  of  asphalt  alone, 


can  be  used,  inasmuch  as  the  mixture 
forms  a  harder  substance.  This  is  an 
important  recommendation  in  addition  to 
the  advantage  of  ease  and  facility  in  pre- 
paring and  laying. 

The  new  preparation  stands  the  test  of 
time  well.  If  a  section  of  the  pavement 
is  taken  up  after  long  usage  it  is  found 
to  be  equally  hard  at  base  and  surface. 
A  striking  contrast  with  the  older  ma- 
terial is  shown  when  rubber-asphalt  is 
repaired.  It  suffices  to  polish  the  frac- 
tured edge  of  the  old  layer  where  the 
mending  is  to  be  effected,  in  order  that 
the  new  layer  may  adhere.  Then  fresh 
material  is  mixed  and  prepared  on  the 
spot,  is  laid  down  cold,  and  is  com- 
pressed quickly  into  place.  Traffic  may 
be  resumed  immediately  on  the  com- 
pletion of  the  work.  Moreover,  only  a 
few  minutes  are  required  for  the  entire 
process. 


NEW  BILLIONS  IN  PUBLIC  LAND 


By  WM.  ATHERTON  Du  PUY 


rIE  United  States  government  has 
been  for  three  years  quietly  classi- 
fying its  public  lands  to  deter- 
mine what  of  value  they  contained 
and,  to  the  general  surprise,  has  dis- 
covered a  wealth  that  mounts  into  such 
figures  as  to  be  no  less  than  appalling. 
On  the  despised  lands  of  the  West  the 
government  experts  have  unearthed  coal 
fields  that  compare  favorably  with  the 
richest  ever  found  in  the  east.  They 
bring  back  reports  that  make  necessary 
a  redrafting  of  the  coal  maps  of  the  na- 
tion and  upset  entirely  the  current  idea 
of  thi-  location  of  the  nation's  fuel  sup- 
ply. Nothing  tells  the  story  so  graphic- 
ally as  the  new  schedules  setting  forth 
the  amounts  of  coal  contained  in  the 
states  that  produce  most  of  it.  A  list 
of  the  nine  states  containing  most  coal 
and  their  estimated  tonnage  follows: 


North  Dakota 
Wyoming  . . . 
Colorado  . . . . 
Montana  . . . . 
Illinois    


.500.000,000,000  tons 
.424,000,000,000  tons 
.371,000,000,000  tons 
.303,000,000.000  tons 
.240,000,000,000  tons 


West  Virginia 231,000,000,000  tons 

Utah 198,000,000,000  tons 

Pennsylvania 133,000,000,000  tons 

The  setting  forth  of  this  scientific 
data  comes  like  a  thunderbolt  to  those 
who  have  always  been  accustomed  to 
look  to  Pennsylvania  and  adjacent  states 
as  the  center  of  the  coal  supply  of  Uie 
nation.  The  experts  show  how  the  gov- 
ernment should  realize  five  billion  dollars 
in  the  advanced  prices  for  which  these 
lands  will  be  sold.  Yet  coal  is  but  one 
feature  of  their  findings.  There  are,  for 
instance,  on  public  lands  oil  fields  worth 
millions  yet  unestimated.  There  is 
enough  phosphate  to  maintain  the  fertil- 
ity of  all  those  acres  that  grow  wheat  and 
which  depend  on  this  soil  element  for 
their  vitality.  There  are  such  incidental 
possibilities  as  enough  waterpower  to 
turn  the  spindles  of  the  nation  present 
and  future  and  30,000,000  acres  of  desert 
land  that  may  be  irrigated  and  made 
worth  $100  an  acre.  But  above  all  the 
coal  values  stand  out  in  such  proportions 
as  to  be  staggering  in  size. 


TRIANGULATION  STATION  USED  IN  SimVEYING  PUBLIC  LANDS. 


TYPICAL  COAL  MINING  PLANT  IN  THE  GREAT  WEST. 


The  discovery  of  these  facts  came 
about  through  the  scheme  of  land  classi- 
fication upon  which  the  Geolc^ical  Sur- 
vey has  been  working  for  the  past  three 
years.     The  men  of  this  service  have 


been  given  away  to  whosoever  want- 
ed it  and  no  account  kept.  Recently 
the  opinion  has  grown  that  it  was  not 
being  disposed  of  wisely.  The  prodigal 
has  stopped  near  the  end  of  his  means 


become  the  official  prospectors  of  the  gov-     and  determined  to  dispose  of  what  re- 


emment,  sent  out  with  a  little  more  than 
the  burro  and  grub  stake  of  the  pioneer 
gold  seeker.    Their  purpose  has  not  been 
to  stake  out  claims  for  their  own  ag- 
grandizement but  to  determine  where  on 
the  government's  land  lay  the  things  of 
the    earth    that    bore    particular    value. 
They  were  to  take  stock  of  the  possess- 
ions of  the  government  in  the  West  and 
place  values  upon  them.     Strangely  this 
had  never  before  been  done.     The  gov- 
ernment has 
owned  a  do- 
main   that 
reached  orig- 
inally    across 
a    continent 
with    but   a 
fringe  on  the 
east    in    pri- 
vate owner- 
ship.   It  was 
the  most  val- 
uable posses- 
sion that  the 
world  has 
ever    known. 
Yet    it    has 


mained  in  an  intelligent  manner.  He 
must  count  the  money  as  a  basis  of  that 
disposition. 

The  classification  of  the  remaining 
lands  is  but  a  counting  of  the  remaining 
money.  It  was  begun  in  1906  when 
President  Roosevelt  became  alarmed  at 
the  great  number  of  land  frauds  exposed 
and  the  shown  tendency  of  coal  lands, 
water  power  sites  and  such  to  be  concen- 
trated under  monopolistic  control,  and 
withdrew 
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Outside  of  this  there  were  vast  stretches 
including  the  greater  part  of  the  land  in 
many  states  that  came  under  the  classi- 
fication scheme  but  for  which  there  was 
no  need  of  withdrawal,  because  there  was 
no  tendency  toward  unlawfully  obtain- 
ing possession  of  it. 

The  classification  force  was  immedi- 
ately put  into  the  field  under  M.  R. 
Campbell,  coal  geol<^st  of  the  Geolog- 
ical Survey.  It  later  grew  into  the 
Qassification  Board,  destined  to  become 
famous,  headed  by  A.  C.  Veach,  an  in- 
trepid young  expert.  The  force  was 
chiefly  made  up  of  civil  engineers  and 
geologists,  young  men  and  active,  with 
great  capacity  for  work  and  care  for  in- 


where  they  may  be  used  only  to  the 
greatest  b«iefit  of  the  whole  people.  In 
being  so  placed  they  (the  coal  lands)  will 
bring  into  the  treasury  and  thereby  save 
the  people  in  taxes  $4,000,000,000,  or 
fifty,  dollars  each  for  the  80,000,000. 

There  have  been  for  the  past  three 
years  an  average  of  twelve  or  fourteen 
parties  working  regularly  on  land  classi- 
fication. These  parties  are  made  up  of 
five  or  six  men  each,  each  party  complete 
in  itself  and  working  independently.  A 
block  of  land  being  withdrawn  until  the 
nature  of  it  can  be  determined,  a  classi- 
fication party  is  sent  to  do  the  piece  of 
work  in  hand.  The  chief  of  it  is  a  geolo- 
gist, as  is  the  first  assistant.    The  other 
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finite  detail.  The  word  they  are  bringing 
back  is  a  surprise  to  the  most  sanguine. 
They  find  in  Wyoming  beds  of  coal 
eighty-four  feet  thick  in  places.  For  a 
hundred  miles  one  seam  runs  with  a 
thickness  approximating  thirty  feet.  In 
Colorado,  Utah,  and  Montana,  there  are 
fields  greater  in  extent  than  those  of 
West  Virginia  and  surpassing  in  quality 
those  of  Illinois  and  Indiana.  Lost  in  the 
wilds  of  Arizona  there  are  coal  deposits 
on  government  land  that  even  the  great 
producers  have  not  yet  thought  to  mo- 
iti^>olize.  Beneath  the  great  forests  and 
the  glacial  gravel  of  Washington  there 
are  fields  yet  uninvestigated.  The  possi- 
bilities of  future  discovery  are  without 
limit,  yet  there  is  coal  enough  in  sight 
to  supply  the  nation  for  generations  after 
the  Eastern  supply  is  exhausted.  It  be- 
longs to  the  nation  and  therefore  to  the 
people.  Through  classification,  the  lands 
bearing  it  are  to  be  placed  in  a  condition 


members  may  not  be  technical  men,  but  a 
preference  is  shown  for  young  fellows 
out  of  college  with  some  knowledge  of 
the  work  in  hand. 

The  life  is  that  of  the  camp  in  the 
wilds.  There  are  all  the  hardships  of 
roughing  it,  of  fighting  the  elements  and 
the  battles  of  maintaining  water  and  pro- 
visions in  sections  far  removed  from  the 
haunts  of  man.  The  weather  is  severe  in 
the  high  mountains  of  Montana,  Wyom- 
ing, Colorado,  and,  in  fact,  in  all  of  the 
Rocky  Mountain  area.  Yet  camp  is 
usually  maintained  until  the  first  of  De- 
cember when  the  hardiest  parties  are 
forced  into  the  lowlands  and  occupy  the 
mid-winter  season  in  the  labor  of  getting 
their  data  into  shape. 

But  the  actual  classification  is  a  strik- 
ing example  of  the  value  of  applied 'sci- 
ence. The  geologist,  because  of  his  abil- 
ity to  determine  what  is  under  ground  by 
the  surface  outcr(^>pings  and  indications, 
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is  accomplish-  traced    for 

ing   such   re-  many     miles, 

suits  as  have  often  entirely 

hitherto  been  around    the 

largely  a  mat-  table    land, 

ter  of  theory.  From    its 

A    party    en-  quality     and 

tering  upon  thickness,   an 

the     task     of  estimate   may 

determining  be    made    of 

the  amount  of  the  amount  of 

c  o  a  I    i  n    a  it    under    the 

given  block  table  land.  If 

of   land,    has  it  is  horizon- 

as     its     first            making  Rbcords  in  the  FtKLD  OF  TUB  CtAssBs  OP  Lahd  tal   its   depth 

work  the  es-                                       encount..«bp.  ^^^^  ^^^  ^^,p 

tablishmentof  of    the    mesa 

the  old  government  survey  and  the  run-  may   be   easily  determined.     If   it   dips 

ning  of  the  lines  in  order  that  the  find-  either  up  or  down,  its  depth  at  any  point 

ings   may   be   located.     The   geologists  may  be  estimated.  If  it  shows  a  tendency 

must  also  be  civil  engineers  that  this  may  to  grow  thicker  or  thinner  the  degree  of 

be   done   without   calling   in   additional  the  change  at  any  point  may  be  estimated, 

help.     It   is   the   Simplest   part   of   the  The  seams  of  coal  appearing  for  twenty 


work. 

The  placing  of  the  coal  deposits  is  then 
undertaken.  The  mere  examination  of  a 
given  small  piece  of  land  may  show  little 
of  its  coal  possibilities.  There  may  be 
deposits  hundreds  of  feet  underground 
of  which  there  are  no  surface  indication. 


miles  about  the  land  in  question  must  be 
carefully  examined  and  their  bearing 
upon  the  question  in  hand  determined. 
Yet  the  object  of  the  classification  is 
not  to  make  more  money  out  of  the  lands 
but  to  guard  against  their  fraudulent 
acquisition.     Great  coal  companies  have 


The  land  must  be  studied  with  relation  to  for  a  generation  been  fraudulently  ab- 
all  the  country  roundabout.  The  Western  sorbing  vast  tracts  of  land.  The  chief 
country  is  mostly  broken.  Great  canyons  means  of  doing  this  has  been  in  filing 
cut  through  it  and  great  cliflFs  reveal  its     on  it  through  "dummy"  entrymen  as  ag- 

stratification     for  ricultural  land.  The 

thousands   of   per-  law  stipulates  that 

pendicular    feet.  the   homestead   fil- 

FoUowing  a   mesa  ing  is  good  only  on 

in     any     direction  non-mineral     land, 

will   lead   to   these  The  oath  of  the  ap- 

canyons   and  cliffs  plicant,      however, 

where    nature    has  has     always     been 

sunk   the   prospect  taken  as  to  whether 

shafts  for  the  geol-  or  not  the  land  was 

(^ists.    In  these  mineral.     If  he 

cliffs  the  strata  of  stated  that  it   was 

the      surrounding  not    mineral    land 

country    is    plainly  and  some  other  pri- 

revealed.  Examina-  vate  individual  did 

tion   of  them   will  not  contest  his 

show  the  coal  out-  claim,    the    patent 

croppings.      There  was  in  the  course 

may    be    a    dozen  of  time  granted, 

seams  of  it  at  dif-  So    it    happened 

ferent     depths,  that  much  valuable 

Each     of     these  coal  lands  wastaken 

seams    may    be  jounsp Coal in Baluhd's  Mihb.  Utah,             up  as   homesteads. 


NEW   BILLIONS  IN   PUBLIC  LAND 


81 


In  some  of  these  cases  the  applicant  was 
honest  and  actually  unaware  of  the  fact 
that  coal  was  under  his  land,  just  as  the 
farmers  of  Illinois  found  themselves 
owners  of  coal  mines  after  living  a  cen- 
tury on  homesteads  that  had  been  se- 
cured from  the  government  in  just  this 
way.  It  quite  often  happens  that  a  bed 
of  coal  may  underlie  a  plain  twenty  miles 
across  and  at  no  place  appear  at  the  sur- 
face. The  edges  of  the  plain  being  cut  by 
canyons  will,  however,  reveal  seams  of 
coal.  Geolc^ists  or  coal  operators  seeing 
this  become  aware  that  there  is  a  great 
bed  of  coal  under  the  plain.  The  latter 
are  likely  to  induce  dummies  to  file  on 
the  land,  advance  them  the  necessary 
money  to  procure  patents,  take  mort- 
gages on  the  land,  and  foreclose  as  soon 
as  the  title  is  obtained.  In  this  way  the 
whole  plain  goes  into  the  hands  of  the 
big  operator. 

Government  scrip  juggling  is  another 
notorious  method  of  fraudulently  obtain- 
ing- land  and  has  probably  resulted  in  the 
unlawful  separation  of  Uncle  Sam  from 
more  of  his  holdings  than  anything  else. 
Scrip  is  issued  by  the  government  to  in- 
dividuals who  have  owned  land  in  the 
National  forests  or  on  reservations  which 
the  government  desired  to  take  back. 
The  scrip  was  given  in  lieu  of  this  land 
and  entitled  the  holder  to  enter  any  non- 
mineral  government  land  remaining  un- 
taken.  The  scrip  was  transferable.  It 
was  bought  by  the  great  corporations 
who  desired  to  absorb  lands  and  under  its 
authority  dummy  entrymen  filed  upon 
and  obtained  title  to  great  quantities  of 
selected  valuable  land.  Old  soldier's 
scrip  was  also  used  on  a  large  scale  in 
perpetrating  these  frauds.  The  law  al- 
lows the  old  soldier  eighty  acres  as  a 
homestead  in  addition  to  that  which  may 
be  procured  by  any  other  settler.  It  does 
not  require  residence  on  his  part  and  is 
negotiable.  The  coal  companies  take  the 
directories  of  the  pension  office,  procure 
the  addresses  of  the  pensioners  and  make 
them  offers  for  this  scrip.  It  is  so  bought 
to  cover  many  thousands  of  acres.  None 
of  these  filings  are  good,  however,  except 
on  agricultural  land  and  were  the  coal 
lands  classified  and  set  aside  for  mineral 
entries  only  the  fraud  could  not  be  per- 
petrated. 

The  estimates  of  the  profits  of  classi- 


fication are,  however,  entirely  apart  from 
this  prevention  of  fraud  and  the  unesti- 
mated  money  saved  here  should  be  added 
to  the  figures  given.  The  known  saving 
comes  through  the  valuation  of  the  lands. 
Under  the  old  regulation  coal  land 
within  fifteen  miles  of  a  railroad  was 
valued  at  $20  an  acre,  and  that  more  than 
fifteen  miles  distant  was  valued  at  $10 
an  acre.  This  price  should  have  been 
paid  for  land  which  was  obtained  for 
nothing  as  a  homestead  or  for  scrip. 
Even  where  that  price  was  paid  it  was 
ridiculously  insignificant  as  compared 
with  the  prices  that  are  being  set  where 
the  quantity  of  coal  is  known  under  the 
new  regime. 

It  was  the  realization  of  such  facts  as 
these  that  caused  President  Roosevelt  to 
first  withdraw  all  lands  suspected  of  hav- 
ing coal  on  them.  The  Interior  Depart- 
ment and  the  Geological  Survey  were 
immediately  set  to  work  to  determine  the 
nature  of  these  government  lands  that  an 
intelligent  idea  might  be  obtained  as  to 
the  proper  disposition  to  be  made  of 
them.  Secretary  Garfield  and  Director 
Smith  began  studying  the  law  and  found 
that  there  had  long  been  on  the  statutes 
a  regulation  authorizing  the  classification 
of  these  lands.  Strangely,  the  law  cre- 
ating the  Geological  Survey  in  1879  de- 
fined as  the  primary  object  of  its  creation 
the  classification  of  government  land.  Its 
activities  had,  however,  been  turned  into 
more  scientific  channels  in  its  early  life 
and  its  original  purpose  had  waited  for 
more  than  a  quarter  of  a  century. 

A  corps  of  engineers  and  geologists 
were  immediately  put  into  the  field. 
They  are  there  today  pushing  the  work 
toward  completion.  The  task  is  about 
one-third  through  and  those  lands  that 
have  so  far  been  examined  have  been 
thrown  again  open  to  settlement  but  in 
accordance  with  the  classification.  Much 
of  it  has  been  found  to  have  no  mineral 
and  has  been  restored  as  agricultural 
land.  Much  of  it  contained  coal  and 
may  now  be  purchased  from  the  govern- 
ment as  coal  land  but  on  a  basis  entirely 
different  from  that  of  old.  In  place  of 
the  old  flat  price  there  is  now  a  figure 
based  upon  the  actual  mineral  contained. 
The  price  of  the  government  on  this  basis 
is  governed  by  quantity  of  the  coal,  its 
quality  and  the  proximity  to  a  railroad. 
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In  some  cases  the  coal  is  figured  as  low 
as  half  a  cent  a  ton.  The  maximum 
price  is  but  three  cents  a  ton  despite  the 
fact  that  royalties  in  this  section  are 
regularly  eight  cents  a  ton.  In  any  cir- 
cumstances the  lands  are  sold  at  bargain 
prices  to  the  purchaser. 

Yet  this  means  many  millions  to  the 
government.  In  the  six  months  between 
April  and  October  last,  for  instance,  the 
government  agents  classified  13,000,CXX) 
acres  of  land.  Under  the  old  flat  price 
if  paid  for  and  obtained  without  fraud 
this  land  would  have  brought  $47,000,- 
000,  but  under  the  new  classification  it 
will  bring  $141,000,000.  This  means  that 
the  government  will  realize  a  profit  of 
$94,000,000  from  the  work  of  its  classi- 
fication squad  for  a  single  six  months 
aside  from  the  money  saved  through 
frauds  prevented  and  the  benefit  of  a 
more  just  distribution  of  its  land.  Under 
the  estimate  of  80,000,000  acres  of  land 
the  old  minimum  price  of  $10  an  acre 
would  have  brought  $800,000,000. 
Under  the  new  schedule  where  the  land 
is  priced  in  proportion  to  the  amount  of 
coal  it  contains  it  will  average  $60  an 
acre  and  will  bring  $4,800,000,000,  a  net 
profit  of  four  billion  dollars,  which  is  an 
amount  of  money  so  big  as  to  be  beyond 
the  comprehension  of  man. 

So  far  there  have  been  classified  34,- 
000,000  acres  of  coal  lands.  The  work 
is  being  actively  pushed  in  Wyoming, 
Colorado,  Utah  and  Montana,  in  all  of 
which  states  there  are  extensive  deposits. 
These  states  are  to  be  completed  first 
because  coal  operations  are  most  active 
there.    As  soon  as  classified  the  lands  are 


put  back  on  the  market  and,  strange  to 
say,  they  sell  more  rapidly  at  the  advance 
price  than  they  did  at  those  that  formerly 
prevailed.  There  is  the  opinion  of  the 
government  geologists  that  certain  ^ven 
amounts  of  coal  are  contained  and  many 
claims  are  bought  on  this  claim  alone. 

The  work  is  done  by  townships,  sec- 
tions, quarter-sections  and  forty-acre 
tracts.  The  country  is  investigated  with 
reference  to  even  this  smallest  division 
and  individual  acreage  prices  are  placed 
on  each.  Maps  are  made  by  townships 
and  the  coal  contained  in  every  part  of  it 
indicated.  Then  the  price  at  the  given 
ton  rate  is  figured  and  placed  on  the 
map.  These  prices  are  wide  in  range, 
being  nothing  in  many  places  and  climb- 
ing from  that  to  $500  and  more  to  the 
acre.  The  maps  are  filed  in  accordance 
with  a  modem  card  index  system.  One 
may  go  to  these  files,  find  any  given  piece 
of  land  that  has  been  classified,  obtain  the 
government  report  upon  the  amount  of 
coal  it  contains  and  the  price  at  which  it 
may  be  bought.  The  plan  is  to  extend 
the  work  until  it  covers  in  this  detail  all 
the  land  yet  belonging  to  the  government. 
Then  those  lands  when  mineral  will  be 
sold  at  prices  that  are  at  least  propor- 
tionate to  their  value.  Those  lands  that 
are  agricultural,  dry  land  or  otherwise, 
will  be  disposed  of  as  such  and  so  on  to 
the  end. 

When  the  classification  is  completed 
the  results  will  become  a  part  of  the 
records  of  the  land  office.  The  sections 
covered  by  local  land  offices  will  be  sup- 
plied with  plots  of  the  lands  coming 
under   their   jurisdiction   and   applicants 


for  land  will  be  able  to  see  these  maps. 
With  this  evidence  to  the  contrary  an 
applicant  will  not  be  likely  to  enter  a 
homestead  filing  where  the  land  is  classi- 
fied as  coal  bearing.  He  may  do  so  and 
contest  the  originS  findings  of  the  ex- 
perts. This  will  lead  to  an  investigation 
to  detennine  which  is  right  and  if  a  mis- 
take has  been  made  in  the  original  classi- 
fication the  applicant  may  yet  secure  his 
homestead.  Aside  from  this  the  classifi- 
cation may  prevent  honest  mistakes  on 
the  part  of  the  applicant  who  may  not  be 
able  to  determine  whether  or  not  there 
is  cKil  under  the  particular  land  he 
wants. 

It  so  happens  that  there  are  great 
tracts  of  oil  land  in  Wyoming,  California, 
Utah,  Oregon  and  possibly  other  states. 
When  the  laws  were  framed  covering  the 
disposal  of  mineral  lands  the  develop- 
ment of  oil  fields  was  unknown  and  there 
is  consequently  no  law  readily  applicable 
to  them.  The  most  convenient  makeshift 
was  the  law  governing  placer  claims. 
This  statute  stipulates  that  location  may 
be  made  only  upon  discovery.  The  dis- 
covery of  oil,  however,  rarely  takes  place 
until  after  a  well  has  been  drilled  and  so, 
if  the  statute  is  strictly  applied,  an  entry 
cannot  be  made  and  the  claim  remains 


unprotected  until  the  well  is  completed. 
Another  manner  of  securing  oil  land  has 
been  through  homestead  filings  and  false 
pretense  is  here  again  necessary.  In 
the  face  of  these  facts  the  oil  lands  of  the 
West  amounting  to  nearly  4,000,000 
acres  have  been  withdrawn  from  entry 
until  an  adequate  law  can  be  framed  for 
their  disposal. 

A  more  striking  example  of  the  value 
of  the  classification  of  lands  and  the  ad- 
visability of  withdrawing  them  where 
there  is  danger  of  their  being  inadvert- 
ently obtained  is  shown  in  the  case  of 
the  phosphate  deposits  in  Wyoming, 
Idaho  and  Utah.  Phosphate  beds  are 
very  rare  and  those  of  the  world  are 
threatened  with  exhaustion.  Yet  phos- 
phate is  a  vital  quality  in  the  soil  with- 
out which  it  will  not  produce  such  cereals 
as  wheat.  Therefore  it  is  generally  in 
demand  for  use  in  fertilizers.  When  the 
deposits  in  the  West  were  discovered  an 
attempt  was  made  by  a  German  company 
to  get  control  of  them  with  the  idea  of 
shipping  their  output  abroad.  This 
despite  the  fact  that  the  time  is  approach- 
ing when  the  wheat  fields  of  this  country 
will  be  desperately  in  need  of  the  fer- 
tilizer. President  Roosevelt  upon  discov- 
ering the  plans  for  exporting  this  ma- 
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terial  immediately  withdrew  the  lands 
and  they  are  also  being  withheld  pending 
legislation  that  will  prevent  this  great 
need  of  the  soil  from  being  sent  abroad. 
It  is  planned  to  lease  or  sell  the  deposits 
with  agreement  that  the  output  shall  not 
be  exported  and  so  retain  the  phosphate 
for  AJnerican  soil. 

Present  day  developments  of  the  classi- 
fication idea  shows  very  plainly  the  loss 
that  the  government  has  sustained  in  the 
past  through  lack  of  it  and  the  monopo- 
listic tendencies  that  have  developed.  In 
coal  lands  alone,  for  instance,  the  gov- 
ernment has  disposed  of  40,000.000 
acres  in  the  West.  Practically  no  return 
has  been  received  and  the  lands  are 
owned  by  large  corporations.  The  mass 
of  it  was  given  in  grants  to  railroad 
companies  that  built  across  the  great 
plains.  There  was  no  appreciation  on 
the  part  of  the  government  of  the  value 
of  the  land  given  away  in  this  manner. 
Much  of  the  remainder  was  fraudulently 
obtained  and  the  government  is  now 
fighting  to  recover  coal  lands  valued  at 
$50,000,000  in  a  single  state.  Quite 
naturally  the  best  lands  were  taken  first. 
They  must  have  been  of  great  value  for 


that  which  was  picked  over  and  remains 
is  being  classified  as  being  worth  $60  an 
acre  on  the  low  valuation  of  the  govern- 
ment. Even  this  price  would  place  its 
value  at  $2,400,000,000,  which  might 
have  been  saved  had  the  work  been 
begun  at  a  sufliciently  early  date.  But 
the  greater  benefit  would,  of  course,  have 
resulted  in  placing  the  land  properly  in 
the  hands  of  the  people  through  prevent- 
ing fraud. 

"The  public  land  problem,"  says  Di- 
rector Smith  of  the  Geological  Survey, 
"resolves  itself  into,  first,  the  determina- 
tion of  the  best  use  to  which  the  public 
domain  can  be  put,  and,  secondly,  the  dis- 
position or  reservation  of  the  land  now 
belonging  to  the  nation  so  as  to  'assure 
that  use. '  Quite  naturally  the  govern- 
ment has  not  been  able  to  measure  up  to 
the  problem  for  it  has  never  known  the 
nature  of  its  lands  nor  their  greatest 
utilitarian  possibilities.  It  has  never  be- 
fore taken  stock  of  its  wealth.  It  is  today 
in  its  classification  and  valuation  of  lands 
taking  the  first  business-like  step  in  its 
whole  handling  of  the  land  question.  It 
has  lost  a  third  of  its  far  western  domain 
by  its  delay  but  will  save  two-thirds  by  at 


NEW  BILLIONS  IN   PUBLIC  LAND  85 

last  taking  the  necessary 
step-  Aside  from  this  it 
will  have  come  near  a  solu- 
tion of  the  vexing  land 
fraud  questions  of  the  West. 
There  are  half  a  dozen 
small  pieces  of  legislation 
that  are  needed  to  clear  up 
the  whole  situation  and 
these  are  well  understood 
in  departmental  circles  and 
will  probably  soon  be  on 
the  statutes.  The  public 
land  situation  has  pre- 
sented a  dark  picture  in 
many  of  its  aspects  but  this 
discovery  of  unsuspected 
governmental  wealth  and 
the  effective  steps  that  are 
being  taken  to  make  the 
best  use  of  it  seems  the 
happy  ending  to  the  story. 

The    surface       must    be  Ctcrop  of  coal  o»*Govbh™ent  Lan,>  m  Moi^ana. 

studied  also.  Lvery  pros- 
pect hole  or  mine  shaft  is 

opened  up  and  the  coal  therein  studied,  down  and  the  value  of  the  find  deter- 
with  relation  to  the  land  thereabout,  mined.  The  coal  may  be  beneath  a  layer  , 
When  there  are  none  of  these  they  must  of  sandstone.  The  sandstone  is  much 
be  sunk.  Every  advantage  of  the  pros-  easier  followed  than  the  coal  and  wher- 
pector  is  made  use  of.  The  badger  and  ever  it  appears  in  the  country  roundabout 
the  gopher,  burrowing  animals  of  the  the  layer  of  coal  is  likely  to  be  beneath  it 
West,  are  the  original  prospectors.  Many  and  it  is  consequently  investigated, 
a  rich  coal  mine  has  been  located  because  From  the  surface  outcroppings  the 
of  the  particles  of  mineral  brought  to  the  geol<^ist  can  determine  the  formations 
surface  by  these  animals.  Where  the  for  hundreds  of  feet  underground.  The 
badger  shows  coal  to  exist  a  shaft  is  sent     stratification    of    the    Roci^    Mountain 

region  is  much  bent  and 
twisted  and  broken  up.  Yet 
the  geologist  knows  the  de- 
grees and  angles  of  those 
twistings  and  breakings 
and  can  determine  the  sub 
surface  with  wonderful  ac- 
curacy. It  is  through  this 
knowledge  of  infinite  detail 
and  through  the  taking  of 
infinite  pains  that  he  is  en- 
abled to  set  value  on  the 
coal  lands.  These  determi- 
nations place  the  classifica- 
tion on  a  basis  of  knowl- 
edge and  furnish  informa- 
tion for  the  guidance  of  the 
miner  for  years  to  come. 
Such  is  the  difilicult  work 
of  the  young  men  of  the 
CunoL  Covu.  OmudUN  n  Bitomuhwi  Coai.  Survey, 


"Anything  romantic  about  their  wedding?' 
"Not  a  thing.    She  can  cook,  and  he  has  t 
job."— Kansas  City  Journal 


According  to  Aireement 

Hicks;  "Vou  don't  mean  to  say  you  got  the 
better  of  Gabbie  in  an  argument?" 

Wicks:  "Yes;  I  told  him  if  he'd  give  me 
two  minutes  to  present  my  side,  without  inter- 
ruption, I'd  let  ttim  talk  for  an  hour." 

Hicks  :     "Well  ?" 

Wicks  :  "Well,  when  I  had  talked  through 
my  two  minutes  I  jumped  on  a  passing  trolley 
ear." — Catholic  Standard  and  Timej. 


Gentle  Girl 

"There  is  such  a  thing  as  being  too  consid- 
erate and  tender-hearted." 

"What's  the  trouble  now?" 

"My  daughter  refuses  to  boil  the  drinking- 
water   for  fear  of  hurting  the  germs."— 5cM- 


e  that  de- 


Iteady  John 

"JoWr  exclaimed  the  indignant  other  half 
of  the  combination,  "do  you  see  this  blonde 
hair  on  your  coat  just  where  one  of  the  but- 
tons is  missing?" 

"Yes,  my  dear,"  meekly  replied  Johti. 

"Well,  sir?"  she  queried,  in  a  tone  tha 
manded  an  explanation. 

"Oh,,)('s  all  right."  answered  the  head  of 
the  house,  as  he  winked  at  the  cat  "I  put 
the  hair  where  you  found  it  for  the  purpose  of 
attracting  your  attention  to  the  button  which 
has  been  missing  for  nearly  a  week." — Chicago 


The  Wtr  It  Works 

"The  time  to  save  is  when  you're  young." 
"That's  all  right,  but  a  fellow  doesn't  earn 
injithing  till  he  gets  well  along  and  then  it 
^sts  more  to  live."— Boston  Herald. 


Quite  Ukcly 

The  judge  waved  aside  the  trembling  pris- 

"You  need  not  try  to  move  me.  Why,  I 
can  see  the  rascal  in  your  eyes!" 

"Your  honor,"  expostulated  the  man,  "I 
think  that  is  a  personal  reflection." — The 
Circle. 


Not  Far  Wron( 

Septimus — "How    is  your  little   girl,    Mrs. 

Mks.  Suith — "My  little  boy  is  quite  well,  I 
thank  you." 

Septiuus — "Oh,  it's  a  boy!  I  knew  it  was 
one  or  the  other." — Brooklyn  Life. 


Glmeracks 

/  Giles — "My  wife  can  drive  nails  like  light- 
ning." 

Miles — "You  don't  mean  it  I" 

Giles — "Sure  I  do.  Lightning,  you  know, 
seldom  strikes  twice  in  the  same  place." — Chi- 
cago News. 


BLOWING  OFF  STEAM 


Hippy  Outlook 

Milton — "Gibson  doesn't  seem  to  be  Betting 
rich  at  pcultnr  raising." 

BiLTON — "No ;  but  he  says  his  hens  have 
taken  to  eating  their  own  eggs,  and  he  has 
hopes  that  they'll  become  self-supporting.— TA? 
New  Yorker. 

J» 
Another  Discovery  of  tbc  Pole 
And  thus  spoke  Sewell  Ford : 
It  was  a  dark  night.     A  man  was  riding  a 
bicycle  with   no  lamp.     He  came  to  a  cross- 
roads, and  did  not  know  which  way  to  turn. 
He  felt  in  his  pocket  for  a  match.    He  found 
but  one.    Qimbing  to  the  top  of  the  pole,  he 
lit  the  match  carefully  and  in  the  ensuing  glim- 
mer read:    Wet  PKiST.—Everybody's. 
Jt 
Mollycoddles 
FissT  Cbaupfkuk — "War  is  absurdly  senti- 


Tbe  Bright  Young  Man 

It  was  on  a  Superior  street  car,  and  the 
handsome  young  man  had  arisen  from  his 
seat  as  the  pret^  girl  entered. 

"Oh,  please  1"  she  twitiered,  "don't  get  up 
Keep  your  seat,  pray  do!" 

The  young  man  looked  at  her  admiringly. 

"Well,  that's  mighty  sweet  of  you,  little 
girl,"  he  said,  "and  I  hate  to  turn  down  a  bid 
like  that.  But,  honest,  I've  got  an  important 
date,  and  here's  where  I  get  off.  Call  me  up 
by  'phone  aomc  day,  won't  you?" 

When  we  left  the  car  she  was  still  blushing. 
— Cleveland  Leader. 


The  Philosophy  of  Economy 

Wise — "Don't  get  foolish  just  because  you've 
had  a  little  money  left  to  you.  You'd  better 
be  economical  now." 

Gailev — "Ah,  it's  too  hard." 

Wise — "But  if  you  don't  live  economically 
now  you'll  have  to  later." 

Gailey— "Well,  it   isn't  so  hard  to  be   eeo- 

nomical  when  you  have  to." — Catholic  Times. 

Jt 

God  Knows 

The  inspector  asked  the  boys  of  the  school 
he  was  examining :  "Can  you  take  your  warm 
overcoats  off?"  "Yes,  sir,"  was  the  response. 
"Can  the  bear  take  his  warm  overcoat  off?" 
••No.  sir."  "Why  not?"  There  was  silence 
for  a  while,  and  then  a  little  boy  spoke  up: 
"Please,  sir,  because  God  alone  knows  where 
the  buttons  are." — St.  Jamet's  Gazette. 


His  PoUtlcsl  Bonds 

"I  didn't  know  young  Snobberly  took  any 
interest  in  politics. 

"Nonsense  I     He  doesn't." 

"But  I  just  heard  him  talking  for  the  past 
ten  minutes  about  'party  ties'." 

"0 !  he  means  white  lawn  hoiHS."~Philadel- 
fihia  Presi. 


An  Efflcfent  Hand 

J.  W.  DVOKSKEV  and  brother  of  Iowa  City 
were  in  town  Thursday.  J.  W,  is  our  trust- 
worthy county  recorder,  while  his  brother  is 
oac  of  Uncle  Sam's  efficient  postal  mail  clerks, 
and  it  was  he  who  threw  the  mail  sack  from 
the  flyer  that  struck  our  fellow  citizen,  E.  D. 
Jones,    several    months    a^o.— Oxford    (la,) 


Jones,    s 


A  Mueh-MuTled  Lsdy 

"I  WANT  a  license  to  marry  the  best  girl  in 
the  world,"  said  the  young  man. 

"Sure,"  commented  the  clerk,  "that  makes 
thirteen  hundred  licenses  for  that  girl  this 
season,"— fitfi. 


CORN  OF  A  NEW  KIND 


By  ROBERT  FRANKLIN 


ANEW  kind  of  Indian  corn  has 
been  brought  to  this  country  re- 
k  cently  from  China.  It  was  sent 
by  a  missionary,  from  Shanghai, 
to  the  Department  of  Agriculture.  It  is 
so  entirely  unlike  any  variety  of  maize 
known  in  America  as  to  suggest  the  no- 
tion that  possibly  botanists  have  been 
wrong  in  the  belief  they  have  so  long  en- 
tertained that  Indian  corn  was  originally 
a  native  to  the  American  continent  ex- 
clusively. 

In  all  likelihood,  however,  the  early 
progenitors  of  this  variety  were  carried 
by  some  means  from  America  to  China 
centuries  before  Columbus  was  born.  So 
much  is  inferred  from  the  fact  that,  by 


what  is  known  about  plant  life,  it  must 
have  required  a  very  long  period  of  time 
to  develop  into  so  distinct  a  type  under 
cultivation. 

It  has  many  peculiarities.  In  the  first 
place,  the  plant  is  a  dwarf,  not  growing 
higher  ordinarily  than  about  four  feet. 
The  ears  average  five  and  a  half  inches 
in  length  only,  with  sixteen  to  eighteen 
rows  of  small  grains.  These  grains  are 
found,  when  cut  in  two,  to  have  a  curi- 
ous waxlike  consistency,  and  the  starch 
they  contain  is  very  much  different  in 
character  from  any  starch  with  which 
the  Western  nations  have  been  acquainted 
hitherto. 

The  new  Chinese  maize  is  likely  to 
prove  valuable  for  breeding  purposes. 
Already  it  has  been  successfully  crossed 
with  big-grained  varieties,  with  a  view 
to  increasing  the  size  of  the  kernels. 
Sohie  of  the  crosses  are  expected  to 
"take  after"  the  Oriental  plant  in  at  least 
one  feature  which  will  render  them  use- 
ful for  cultivation  in  the  dry  regions  of 
the  Southwest. 

In  that  part  of  the  country  the  "silks" 
of  maize  plants  are  liable,  at  the  time  of 
flowering,  to  be  burned  up  by  the  hot  des- 
ert winds  before  the  grains  have  a  chance 
to  be  pollinated.  But  in  the  Chinese  corn 
an  erect  arrangement  of  the  leaves, 
which  are  all  on.  one  side  of  the  stalk, 
and  the  devolpment  of  the  silks  in  the 
angle  wliere  the  leaf-blade  joins  the 
sheath,  offer  a  protected  place  in  which 
pollen  can  settle  and  accomplish  fertiliza- 
tion before  the  silks  are  exposed  to  the 
air. 

The  whole  structure  constitutes  a  most 
beautiful  adaptation  to  prevent  the  dry- 
ing out  of  the  silks  Jjefore  pollination — 
the  overlapping  blades  catching  all  pollen 
that  is  blown  against  the  upper  part  of 
the  plant,  and  allowing  it  to  settle  in  the 
channels  at  the  base  of  the  blades,  where 
it  accumulates.  The  silks  are  then  pushed 
into  this  accumulation  of  pollen,  and  thus 
become  fertilized. 


HOW  WE  LOOK  OM  TOP. 
tB  MkeBlrom  sboTe  the  finrMlbitipiieirlQ  tbem.  Tbe  at 
«•  (M  }wt  tbne  tIswi  of  each  othat. 


SOME  BEAUTIFUL  ROADS 
"TTIE  four  photc^raphs  on  this  page 
^  were  not  taken,  so  much  to  ^ow 
beauty  in  the  scenes,  as  to  give  an  idea 
of  the  courses  of  motors.  Three  of  the 
scenes  were  taken  in  the  Isle  of  Man, 
which  is  in  the  Irish  Sea,  off  the  north- 
west coast  of  England.  The  fourth  is 
an  Austrian  view. 


The  motorists  are  doing  much  to  find 
out  the  heauties  of  lands  that  have  been 
little  known  to  travelers.  They  are  be- 
coming the  pioneers,  too,  in  touring  and 
the  pictures  that  are  brought  back  from 
some  of  the  runs  made  through  coun- 
tries, heretofore  little  penetrated,  spur 
the  desire  to  see  further  and  to  hunt  out 
new  rustic  beauties. 


POPULAR   SCIENCE 

A  CONTRAST  IN  DOLLS 

|_IERE  is  an  opportunity  to  compare 
*  *  odd  types  of  modem  and  ancient 
dolls.  In  London,  Eng.,  recently  was 
held  a  doll  show  at  which  were  exhibited 


G«™  Doll  .n  British  >ictured  On  this  page  in  the 

Hmsuu.  ;r  comers.    The  other  tig-  _ 

are  of  ancient  dolls  found 
some   unusual   playthin{  jreece  and  Rome,  which 

form  of  dolls  of  many  nations.  have  been  gathered  and  placed 

Two  of  the  most  interesting     ^°'""'  g^^„'2.  ""'^"'"     in  the  British  Museum. 
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KITE-FLYING  IN  CHINA- 
TOWN 
■yHE  Chinese  arc  such 
^  dever  kite  makers  that  it 
seems  a  wonder  they  did  not 
invent  the  airship.  The  com- 
plicated kites  which  they 
make  require  such  precision 
and  science  in  their  adjust- 
ment that  it  is  not  consid- 
ered beneath  the  dignity  of 
grown-ups  to  rig  and  fly 
them. 

The  specimen  shown  here- 
with was  photographed  by 
the  writer  in  the  "China- 
town" of  Los  Angeles,  Cali- 
fornia, where  the  Chinese 
retain  many  of  their  Orien- 
tal ways.  The  twenty-six 
discs  of  bamboo  and  silk 
paper  of  which  it  is  com- 
posed are  held  together  by  a 
delicate  system  of  fine  cords 
and  balanced  by  the  project- 
ing bamboo  sticks  on  both 
sides.  The  kite  flyer  told  me 
,that  he  had  worked  on  it  for 
an  entire  week.  Could  an 
American  boy  make  one  in 
a  month? 

This   is   called   a   dragon 


resents  the  head,  is  furnished 
with  a  grotesquely  horrible 
face  and  the  eyes  are  made 
so  that  they  revolve  in  the 
wind,  giving  it  a  tierce  and 
life-like  expression  that  is 
truly  terrifying. 
Jl 
THE  PORPOISE  SCHOOL 
ly^ORE  than  fifty  of  these 
*"*  odd  creatures  can  be 
counted  in  the  phot(^^ph 
herewith,  which  was  taken 
with  a  small  kodak  near 
Newport  in  southern  Cali- 
fornia. As  fully  two-thirds 
of  the  school  are  under 
water,  and  only  a  part  of  the 
number  on  the  surface  were 
within  range  of  the  camera, 
there  may  have  been  five 
hundred  or  so  in  the  school. 
The  porpoise  is  disliked  by 
fishermen,  as  it  preys  on  the 
fish.  There  is  no  prospect 
of  a  "bite"  for  some  time 
after  Mr.  Porpoise  has  made 
one  of  his  raids.  Of  interest 
to  boys  is  the  fact  that  the 
main  usefulness  of  the  por- 
poise is  in  the  manufacture 
of  base-balls.  The  proboscis. 


A  BIG  SCHOOL  OF  PORPOISES. 
In  this  particular  Dhotoiraph  the  dlaturbance  o[  Ihe  water  would  indjcale  Ibe  preienceof  mac 
ihowinK  their  back-fini.    It  lia  pecuHir  tr^t  of  this aea-dmller  thai  II  makea  such  aeon 
iUeli  in  Ibii  odd  lathloD.  Tho  queation  whelbeiil  ia  od  the  hunt  oi  ODly  at  plar  has  Bi 


r  mon  fiah  than  thow 
moHoQ  and  ahon 
t  been  aettled. 


kite  and  it  does  bear  some  resemblance  of  a  rubber-like  elasticity,  is  used  for  the 

to  the  fairy-tale  monsters,  for  it  is  col-  center  or  core  of  high-priced  balls.    It  is 

ored  bright  red  above  and  white  below,  a   curious   thing  that   a   school   of   the 

and  wriggles  and  squirms  like  a  mythical  queer  fish  so  often  announces  itself  t^ 

flying  serpent.    The  first  disc,  wbidi  rep-  commotion  in  the  water. 
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ENGLISH  MODEL  HOUSES 
AN  experiment  is  being  tried  in  Lon- 
'^  don  in  providing  model  houses  for 
workingmen  of  small  wages  at  a  suburb 
knowD  as  Hampstead  Gardens,  a  short 


INSTRUMENT  FOR  HUNTING 

COMETS 

OERE    is    an    instrument    called    a 

*  *  "comet-finder,"  Its  name  sufficiently 

describes  the  purpose  for  which  it  is  in- 


distance  from  the  main  part  of  the  city, 
but  within  easy  riding  distance.  These 
houses  were  built  by  a  syn- 
dicate, which  expects  to 
make  them  pay  a  moderate 
profit  on  the  investment,  the 
aim  being  not,  however,  a 
matter  of  profit  so  much  as 
to  provide  good  homes  for 
woricing  people  away  from 
the  crowded  tenement  dis- 
tricts of  the  big  city.  These 
houses  are  cottages  of  three 
to  four  tenements  each  and 
rents  range  from  about 
$2.50  to  $3.00  per  week,  in 
American  money.  They  are 
built  of  cement  plaster,  and 
are  provided  with  open 
plumbing  and  all  modem 
ronveniences  such  as  are 
common  to  American  tene- 
ments or  flats.  They  are  a 
great  advance  over  the  av- 
erage woriiingman's  dwel- 
ling in  Ei^lish  cities,  are 
l^ht,  clean,  sunny  and  are 
easily  reached  for  a  low  rate 
of  fare. 

A   hint   might   be   taken, 
from  this  eflFort  and  what  it 
has    accomplished,    for    application    to 
American  suburbs  to  be  built  for  work- 
ingmen. 


Instniment  uw 


tended.  Being  provided  with  a  very 
wide  aperture,  it  is  able  to  sweep  large 
areas  of  the  heavens  rapidly. 
The  instrument,  of  course,  is 
a  kind  of  telescope.  The  one 
in  the  photograph  is  the 
property  of  the  U.  S.  Naval 
Observatory  at  Washington. 
To  see  through  it,  when 
watching  for  a  comet,  one 
peeps  through  a  hole  in  the 
hub  of  the  adjusting  wheel 
at  the  side — a  prism  of  glass 
conveying  to  the  eye  the 
light  rays  which  enter  at  the 
top. 

ji 

WHY  DO  COOKED 
FRUITS  TASTE  SOUR? 
IT  is  well  known  that  fruits 
'  that     taste     sweet     when 
eaten  raw,  taste  sour  after 
being    cooked.      Everybody 
knows,     for    instance,    that 
preserved    fruits    require    a 
very  large  quantity  of  sugar 
in  order  to  make  them  pal- 
id't^d^Kover       atablc.     An  explanation  for 
:tB  In  upacc.         this  was  found  when  exten- 
sive   chemical     experiments 
established  that  cooking  changes  the  cane 
sugar  into  less  sweet  inverted  sugar  and 
releases  all  acids. 
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MID-AIR  CENTRIFUGAL  PUMP 
114ANY  various  devices  have  been 
^^^  used  of  more  or  less  merit 
for  pumping  water.  The  photo- 
g;raph5  show  a  pump  invented  by 
Edward  S.  Nicholas,  which  oper- 
ates on  a  new  principle.  All  piston 
and  centrifugal  pumps  rotate  the 
piston  or  runner  in  water ;  this  run- 
ner rotates  in  air.  The  runner  is 
made  of  hollow  arms;  each  arm  is 
slightly  bent  inward  at  the  end  to 
cause  it  to  "suck"  or  draw  while  ro- 
tating in  air.  The  arms  are  curved 
the  same  as  in  other  pumps.  Water 
thrown  from  the  runner  falls 
through  the  air  into  the  tank  below 
the  pump  case.  As  the  tank  fills,  the 
air  is  compressed  in  the  case;  the 
air  pressure  drives  the  water 
through  the  discharge  pipe  which 
leads  from  the  bottom  of  the  tank. 
The  friction  developed  by  rotating 
in  water  is  avoided.  It  talces  power 
to  rotate  machinery  in  water  and 
the  friction  is  increased  as  the  head 
of  water  is  raised.  It  is  claimed 
this  pump  shows  a  high  efficiency. 


The  Krw  Puup  Closed. 
A  apiQue  pripciple  in  DDinpt 


Motor-Car  on  Rails. 
Ka  Engliih  RailwiT  inei  thii 

car  recularly  for  p»KD- 


UNUSUAL  WATER- 
TOWER 
A  REMARKABLE  con- 
*^  Crete  water  tower  has 
recently  been  completed  in 
Brussels,  Belgium.  It  is 
built  of  concrete  blocks;  is 
one  hundred  and  forty  feet 
in  height  and  of  280,000  gal- 
lons capacity.  It  is  to  be  one 
of  the  features  of  the  Inter- 
national Exposition  of  1910. 
Inside  is  a  winding  stairway 
which  leads  up  to  a  height 
of  what  is  practically  six 
stories.  The  interior  space 
is  divided  into  rooms  which 
will  be  occupied  by  work- 
men during  the  time  of  the 
Exposition.  The  central 
space  in  the  tower  is  ocai- 
pied  by  the  water  tanks  and 
stand  pipe. 

Exteriorly,  its  appearance 
is  unusual  and  it  will  be  an 
attractive  exposition  feature. 


Curious  Watkh-Towkr 

Built  tor  Exposition 

IN  Brussbu. 


A  STRANGE  SUIT  FOR 

DIVING 
A  MECHANIC  of  the 
*^  Royal  Italian  Marine, 
Mr.  J.  Restucci,  has  made 
very  successful  experiments 
with  a  new  system  of  me- 
tallic diver's  suit,  which  he 
has  invented. 

The  Restucci  suit  is  made 
of  iron  about  four-tenths  of 
an  inch  thick,  and  of  di- 
mensions such  as  could  con- 
tain a  man  standing  erect. 
It  is  cylindrical,  with  its 
upper  portion  almost  spher- 
ical. This  section  is  plenti- 
fully furnished  with  tools 
with  which  to  work  at  the 
bottom  of  the  sea. 

There  are  some  very  in- 
genious parts  to  this  ma- 
chine. It  is  constructed  with 
two  bronze  arms,  very  simi- 
lar to  the  human  arm.  The 
right  member  is  capable  of 
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some  of  the  same 
movements  as  the 
arm  of  a  man, 
while  for  the  left 
one  is  substituted 
a  pair  of  combina- 
tioa  tongs  and  scis- 
sors. 

The  interior  of 
the  device  contains 
a  small  electric 
lamp  which  serves 
to  light  a  consider- 
able area  under  the 
water.  The  diver 
c  o  mmunicates 
above  by  means  of 
a  telephone ;  a  spe- 
cial apparatus  fur- 
nishes him  with  air, 
allowing  him  to  re- 
main under  water 
for  a  long  time. 
The  suit  is  consid- 
ered practical. 


■nbmariue  mrken. 
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contracts  for  bunt- 
ing of  American 
manufacture,  the 
national  flags  had 
been  manufactured 
in  foreign  countries 
and  from  foreign 
wool. 

In  that  year  the 
late  owner  of  the 
flag,  while  on  a 
visit  to  Gen.  Benja- 
min Butler,  under- 
took the  manufac- 
ture of  bunting  in 
America,  with  the 
result  that  a  mill  at 
Lowell,  Mass.,  was 
placed  at  his  dis- 
posal and  his  ef- 
forts were  success- 
ful. He  was  then 
introduced  to 
President  Lincoln, 
the  interview 


U  b  cnrieai  to  oote  Id  thli  pi 


KEYS  HADE  BY  THE  ROUANS  FOR  VARIOUS  LOCKS. 


bt  BBvIr  be  miilik^  (o 


AMERICAN  FLAG  SOLD 
AT  ENGLISH  AUCTION 
THERE  was  recently  put 
*  op  for  auction  at  Covent 
Garden,  the  first  American 
flag  ever  manufactured  in 
the  United  States,  of  Ameri- 
can made  hunting,  to  which 
an  interesting  history  at- 
taches. It  may  not  be  gen- 
erally known  that  until  the 
act  of  Congress,  passed  in 
1865,  empowering  the  Secre- 
taries of  War,  the  Navy  and 
the  Treasury,  to  enter  into 


taking  place  just  three 
days  before  the  President 
was  assassinated.  A  speci- 
men of  the  material  was  sub- 
mitted to  the  president,  ap- 
proved and  ultimately  re- 
sulted in  the  contract  being 
obtained.  The  first  flag 
made  in  America  from 
American  goods  was  from 
the  specimen  of  bunting  sub- 
mitted to  the  President, 
every  star  and  stripe  being 
sewn  by  hand,  and  was  sent 
to  the  late  owner  by  Gen. 
Butler. 
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THE  OLDEST 
GRIST  MILL 
IN  New  London, 
*  Conn.,  stands  the 
oldest  ^ist  mill  in 
the  country,  a  pic- 
turesque building, 
with  waterwheet  as 
it  was  originally 
used.  New  Lon- 
don,  when   it   was 


mill  and  gave  to 
John  Winthrop  and 
his  heirs  a  monop- 
oly of  grist  mills 
for  the  town  of 
"Pequett,"  as  it 
was  then  called,  as 
long  as  they  main- 
tained the  mill 
placed  in  their 
charge. 
This    is   one   of 


first  settled,  was  an 
agricultural  c  o  m- 
munity  and  a  mill 
to  grind  the  com 
was  a  need  that 
soon  manifested  it- 
self to  the  settlers. 
A  town  meeting 
in  1650  selected, six 
men  to  build   the 


New  Englub  Tookino  Auto-Cvclx. 


the  first  monopolies 
recorded  in  New 
England  history. 

Some  time  after 
Winthrop  was 
granted  his  mo- 
nopoly, a  complaint 
was  made  to  the 
general  court  that 
the     petqile     were 
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not  duly  served  in  the 
grinding  of  their  com  and 
that  body  ordered  James 
Rogers,  who  had  sub-leased 
the  mill  from  Winthrop,  to 
give  daily  attendance  at  the 
mill  that  "no  more  disturb- 
ance of  the  peace  might  arise 
from  this  cause."  Then 
Rogers  and  Winthrop  had  a 
long  law-suit  over  the  mill, 
during  which  the  Governor's 
sons  set  up  a  rival  bolting 
mill.  Refers  erected  an- 
other building  to  shut  off  all 
communication  between  the 
new  mill  and  the  highway. 
This  brought  matters  to  a 
crisis  and  two  commission- 
ers were  appointed  to  settle 
the  matter.  The  Winthrops 
settled  with  a  money  pay- 
ment and  had  a  monc^ly  of 
the  business  until  1709  when 


WEBVlt  IwtBCllLlI  C 

Teiaa  rralD  BuSeri  b< 
from  thii  pal.  Bndeff 
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with  his  family  and  house- 
hold pets.  Here  is  another 
way :  engage  as  a  day-labor- 
er with  the  trainload  of  chc 
los,  or  Mexican  knights  of 
the  pick  and  shovel,  who 
have  been  working  recently 
on  the  harbor  improvements 
at  San  Pedro,  California. 

Then  you  may  be  given  a 
stateroom,  consisting  of  one- 
half  of  a  box-car,  for  your- 
self and  family — and,  per- 
haps, a  boarder  or  twol 
This  apartment  you  can 
make  homelike  with  furni- 
ture in  the  packing  case 
style,  or  any  other  depart- 
ure from  the  conventional 
Pullman  car  plush-and-stuffi- 
ness.  Water  is  provided 
from  the  tank  car,  and  al- 
though no  diner,  with  exorb- 
itant prices  and  impertinent 


Frzight  Car, 
Pedro,  California,  cnjaycoiiifortiof  bome 
OD  board  can. 


Train  Load  of  Houes, 


another  firm  was 
authorized  in  town 
meeting  to  build  a 
mil!. 


HOUSEKEEPING 
IN  A  FREIGHT 
TRAIN 
■yO  see  the  world 
^  and  at  the  same 
time  enjoy  all  the 
comforts  of  home 
has  been  the  desire 
of  travelers  since 
the  cruise  of  Noah 


R  Car  or  tub  S 


waiters  is  attached, 
one  can  dine  en 
famiiie  at  one's 
convenience.  More- 
over, the  table  may 
be  adorned  with 
cut  flowers  from 
one's  own  garden, 
planted  in  a  soap 
box  and  nailed  to 
the  side  of  the  car. 
There  seems  to  be 
as  much  room  for 
contentment  here 
as  in  many  a  more 
stationary  home  for 
laborers. 
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A  BALLOON  CAMERA 
'T'HE  Swiss  captain,  Spe!- 
^  terini,  who  has  success- 
fully accomplished  537  balloon 
trips,  which  up  to  1904  were 
chiefly  for  the  purpose  of  tak- 
ing balloon  photographs  of  the 
Alps  for  a  scientiiic  work, 
used  very  successfully  a  fold- 
ing camera,  taking  with  it 
some  of  the  most  beautiful  and 
interesting  pictures,  which 
were  shown  for  the  first  time 
in  the  Berlin  "Urania." 

The  makers  of  the  camera 
mentioned  now  have  manufac- 
tured  a 
special  bal- 
loon cam- 
era, which 
is  shown  in 
the  p  i  c- 
tures,  and 
with  it  the 
accom- 
panying 
view  of 
L  i  n  d  a  u 
was  taken  from  the 
Zeppelin  111.  This 
photograph  is 
especially  interest- 
ing, as  on  it  the 
shadow  of  the  air- 
ship can  be  seen  at 
the  edge  of  the 
wide  shadow  in  the 
lower  right  hand 
comer.  When  tak- 
ing a  picture  the 
camera  is  held  over 
the  side  of  the  air- 
ship, or  in  some 
cases  is  fastened  to 
the  edge  of  it. 


COBLESS  CORN 
A  MONG  the 
*^  many  interest- 
ing novelties  that 
have  been  devel- 
oped in  recent 
years,  is  the  much 
talked  of  "Cobless 


Balloon  Camera— Ofek. 


Cobless  Corn. 


Com."    The  original  ear  was 
found  in  a  field  of  com  grown 
by     Mr.     Taylor     Gerlaugh, 
Sid  ell.   111.,   and    from   white 
seed  com,  purchased  in  Indi- 
ana,   From  it  was  produced  a 
number  of  fine  ears,  true  to 
type,  of  very  large  size,  and 
thoroughly    developed.     The 
kernels  of  the  ears  are  each 
enclosed  in  an  individual  husk, 
which   is  attached   to  a  thin 
shell.    This  shell  encloses  the 
pith,     corresponding    to    the 
pith  of  the  cob,  the  same  as  in 
ordinary  com,  and  the  entire 
weight   of   shell   and   pith   is 
only  about 
three   per 
cent  of  the 
weight    of 
the     entire 
ear. 
The  prob- 
ability    is 
that    this 
corn    is    a 
partial    re- 
version   to 
the     type    of    the 
primitive    com    of 
the    Indians,    only 
in    a   more   highly 
developed    state. 
The  com  centuries 
ago   was   very   in- 
ferior to  the  com 
of  today  as  regards 
quality,     size     and 
yield,     and     these 
ears  shown  in  the 
accompany- 
ing    photo    are 
fair    specimens    of 
what  the  older  type 
of  grain  was  like. 

The  most  inter- 
esting feature, 
however,  is  the  fact 
that  the  husk  com- 
pletely protects  the 
kernel,  and  follow- 
ing this  idea,  an 
experiment  has 
"  been  started  to  test 
its  weevil  resisting 
efficiency. 
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A  PEEP  INTO  THE  FUTURE 
/^NE  of  the  most  curious  features  of 
^^  mono-rail  gyroscopic  traffic  will  be 
the  novel  types  of  bridge  over  which  the 
new  cars  will  pass. 
Mr.  Brennan,  the 
inventor,  has  al- 
ready demonstrated 
that  a  large  model 
car  can  pass  across 
a  wide  gulf  on  a 
single  strand.  This 
fact  opens  up  vistas 
of  new  modes  of 
travel,  and  in  the 
drawing  herewith 
some  idea  is  given 
of  how  a  large 
mono-rail  car,  such 
as  the  inventor  has 
sketched  out,  will 
pass  across  a  river- 
gorge.  The  double 
flanges  would  keep 
the  wheels  on  the 
cable  and  the  car 
would  of  course, 
keep  itself  erect 
just  as  easily  while 
resting  on  a  cable 
as  on  a  single  per- 
fectly straight  and 
rigid  land  raiL 


A  FiET  Iirro  TUB  I 
What  tbe  modoniJ  bridxe  of  the  ( 

Rbly  look  liJ 


The  apparatus,  costing  $1,250,000,  will 
be  the  great  attraction  of  the  Exposition 
at  Brussels.  It  works  on  the  principle 
that  selenium  charges  its  electrical  re- 
sistance with  the 
intensity  of  light 
falling  on  it. 
Screens  consisting 
of  10,000  selenium 
cells  will  be  con- 
structed, and  each 
cell  will  send  out 
an  electric  current, 
the  strength  of 
which  will  depend 
upon  the  intensity 
of  the  light.  These 
currents  of  differ-- 
ent  strengths  will 
flow  through  the 
connecting  wires  to 
the  sensitive  mirror 
galvanometers  of 
the  receiving 
screen,  thus  repro- 
ducing the  image. 

AIRSHIP  AS  ROY- 
AL CHANDELIER 
DECENTLY  an- 
*^  other  baby  was 
-illprob-         ^^^    ^^    jjjg    Q^_ 


Lono  Distance  See*. 
mtinR  Sl.2SD.aa).  thai  enable! 

ranimilled  instanllT  br  wire 


CouDt  Zeppclin^E 


R  Modeled  After  A 


ELECTKIC  LONG  DISTANCE  SEER 
•TTIE  illustration  shows  an  invention  by 
■^  means  of  which  it  is  possible  to  trans- 
mit instantly  the  image  of  anything  hap- 
pening at  one  end  of  an  electric  wire  to  a 
screen  at  the  other  end. 


man  crown  prince  and  among  the  god- 
fathers is  the  famous  aeronaut  Count 
Zeppelin.  The  count  presented  the  baby 
a  chandelier  one  yard  in  length,  an  exact 
reproduction  of  his  famous  Zeppelin  III, 
in  colored  glass  and  prisms. 


too 
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AN  AERIAL  RAILWAY 

THE  first  aerial  railway  is 
*  in  the  course  of  con- 
struction. The  idea  is  a  Ger- 
man one,  and,  while  very  in- 
genious, is  altf^ether  too 
chimerical  for  practical  use. 
The  device  consists  of  a  bal- 
loon and  carri^es.  One  or 
more  of  the  latter  may  be  at- 
tached to  the  balloon.  The 
balloon  serves  the  purpose  of 
eliminating  the  weight  of  the 
carriages,  the  regulation 
being  accomplished  by  the 
use  of  water  ballast.  The 
shape  of  the  balloon  is  a  cyl- 
inder with  cones  on  both 
ends.  The  carriages  are  fas- 
tened below  the  balloon ; 
their  construction  is  as  light  ^c'lirtSreSii'd 
as  possible,  rounded  in  front  «ii  direct) 

and  rear  to  minimize  the  air 
resistance.     There   are  two 
divisions,  one  for  the  motorman,  one  for 
the  passengers,  the  latter  with  a  capacity 


UsEFVL  Form  or  Pii*- 


Up  to  sixty  persons.  Two 
carriages  may  be  connected 
by  an  aisle.  Lighting  and 
heating  is  to  be  done  by 
electricity.  The  movement 
is  accomplished  by  motors, 
the  axles  of  which  are  pro- 
longed, carrying  on  their 
ends  wheels  which  press 
against  cables,  one  on  each 
side.  The  electricity  is 
brought  to  the  motors  from 
a  wire  with  trolley  contact 
beneath  the  carriages. 

A  ct»npany  is  about  to 
construct  a  line  according  to 
this  project  from  the  railway 
station  in  Marburg  to  Frau- 
enberg,  with  elevation  five 
mites  in  extent  and  1,200 
feet  above  the  town.  The 
'monbkin*  plcturc  reproduced  herewith 
s.  ireaiiy  is    an    artist's    anticipatory 

iM  not  drawing,     representing     the 

aerial  cars  actually  in  transit 
across  a  long  river  bridge  on  the  new 
balloon  railway  line. 
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GAUGING 
MAPLE-SAP 
FLOW 
COME  sugar  ma- 
*^  pie  trees  have  a 
tntich  higher  sap 
pressure  than 
others — these,  as  it 
is  found,  being  the 
trees  which  have 
the  most  foliage,  and 
which  enjoy  the 
benefit  of  the  great- 
est amount  of  sun- 
shine. The  heat  of 
the  sun  causes  the 
sap  in  the  leaves  to 
expand,  thus  exert- 
ing a  downward 
pressure  which 
causes  the  sugary 
syrup  to  trickle  out 
when  a  hole  is 
bored  in  the  trunk 
below.  The  pres- 
sure of  sap  varies 
at  different  heights 
in  the  tree,  being 
greater  below  than 
above.  It  is  meas- 
ured by  means  of  a 
new  and  ingenious 
contrivance,  which 
consists  simply  of 
a  dial,  attached  to 
the  end  of  a  tube 
that  is  thrust  into 
the  tree.  A  pointer 
on  the  dial  shows 
the  amount  of  pres- 
sure, which,  as  ob- 
servation  has 
proved,  is  much 
stronger  in  the 
forenoon  than  later 
in  tiie  day. 

The  sap  enters 
the  tube,  which  is 
driven  in  like  the 
usual  tap,  and 
presses  af^inst  a 
gauge  that  influ- 
ences the  needle  in 
its  position  on  the 
diaL 


Gaccino  thb  Plow  l> 


MA«inta  THB  TiUCICAB'S  DUTAmX. 
PUteanKd  on  conne  over  which  vebldeiira 
belDgftod  iMtttep 


(tba  pnntoieoi 


STANDARDIZ- 
ING TAXICABS 

\T7HILE  every 
"  other  branch 
of  public  service 
has  been  standard- 
ized by  the  weights 
and  measures  de- 
partments of  the 
various  cities,  up  to 
this  time  no  city 
has  actually  made 
any  move  to  meas- 
ure and  standard- 
ize the  taximeters 
of  taxicabs  except 
the  city  of  Boston. 
That  city  has  put 
into  operation  the 
actual  testing  of 
taxicabs  in  its 
streets  and,  upon 
the  success  of  the 
tests  in  Boston,  the 
adoption  of  the 
scheme  by  New 
York  hangs  at  the 
present  time.  The 
weights  and  meas- 
ures department 
has  had  bronze 
plates  made  to  be 
set  in  the  curbing 
at  intervals  from 
one-quarter  to  one 
even  mile.  Several 
sets  of  these 
plates  have  been 
cemented  into 
place  along  many 
streets  of  the  city 
and  the  cabs  are 
being  driven  over 
the  course.  An  ob- 
server of  the  de- 
partment records 
any  deviations  in 
the  registers.  He 
also  tests  the  clocks 
which  indicate  the 
waiting  time,  seals 
the  taximeter  and 
gives  a  certificate 
if  the  machine 
comes  up  to  the 
standard. 


LocoMorrva  ih  Irblaxd. 

form  ol  engine  Ihal  does  heav<r  work  ia  tb 
Emerald  Ide. 


INTERESTING  seems  to  prefer  a 

CONTRAST    IN  distinct  general  pat- 

LOCOMOTIVES  tern     that,    to    the 

expert,  is  readily 
DEPRODUCED  recognizable.  It  is 
*  *■  on  this  page  almost  as  if  the  lo- 
are  five  photo-  comotives  differed 
graphs  of  locomo-  with  differences  of 
tives  curiously  dif-  racial  characteris- 
fering,  but  all  in  tics  or  national  in- 
regular  and  useful  dividuality.  It  is 
service  in  railroad  quite  certain  that 
w,o rk.  Ineach  geographical  and 
country  where  the  o™  of  Auemca's  big  Orras.  climatic  conditions 
railroads  are  ex-  Twd«rwh«i«  that  haul. .  hair  a.iie  of  irei,b.  ca™.  materially  influence 
tensive  and  power-  the  designs.  For  in- 
ful,  many  types  of  engines  are  found  in  stance,  the  open-cab  English  engine 
different  branches  of  work  and  for  would  never  obtain  on  our  plains  where 
varying    purposes;  but    each    country     the  blizzard  must  be  negotiated. 


An  Engush  Fltkr. 
Ona  of  the  last  train-pullers  of  Britain  tbi 
speed  honors  with  America  s 


crlinder  form.  dlfferinB  eisentlallf  from  kind 
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A  MOTOR 
SNOW-PLOW 

IM  M  E  N  S  E 
*  masses  of  snow 
fell  everywhere  this 
winter  over  central 
Europe,  and  Ger- 
many received 
prol»bIy  the  lai^est 
share.  The  mu- 
nidpalities  had  un- 
usual difficulties  to 
remove  these  mass- 
es and  many  thou- 
sands of  workmen, 
teams,  carts  and 
snowplows  were 
employed.  In  Ber- 
lin the  daily  ex- 
pense was  60,000 
marks  and  yet  it 
took  over  a  week 
to  clear  the  public 
streets  from  the 
snow.  Here  for  the 
first  time  the  motor 
car  was  pressed 
into  service  and  this 
with  fine  result.  A 
large  automobile 
firm  placed  one  of 
their  six-ton  trucks 
of  thirty-two  horse 
power  at  the  dis- 
posal of  the  city. 
Its  front  was  fast- 
ened to  a  wooden 
plow  of  triangular 
shape  and  this  was 
driven  through  the 
huge  snowpiles, 
pushing  the  snow 
to  both  sides  and 
making  a  fine  path 
for  driving.  The 
great  advantage  be- 
sides the  strong 
power  is  that  the 
driving  wheels  are 
always  on  that  por- 
tion of  the  road  al- 
ready cleaned 
while  horses  must 
wade  through  the 
deep  snow  before  it 
is  removed- 


CD  iU  propel  le 
hand,  as  tbie  o 


Wun>-pKE3SDiiz  Indicator. 

[  Ihe  breeze  atiinit  the  flat  plate  at  tl 
rates  the  indicator  on  the  prlociple  o[  a 


ICEIIT  EnOmON  OF  MODKT  Tenbhit*k. 
lows  the  wide  scatteriaE  of  aab  and  debria  tt 
auses  baToc  in  Tolcatiic  eiaption.     Ml. 
TeDerifie  ii  la  Ibe  Caaarr  Ulands. 


WHEN  TO  FLY 
A  VIATORS  will 
'^  be  interested 
to  hear  that  a  Lon- 
don firm  have  just 
produced  an  appa- 
ratus designed  to 
indicate  the  ve- 
locity of  the  wind 
without  any  figur- 
ing or  formulae,  and 
which  shows  at  a 
glance  when  it  is 
possible  for  man  to 
fly.  The  apparatus 
is  based  on  an  in- 
ventionof  Sir 
Hiram  Maxim,  and 
a  particular  feature 
of  it  is  the  patented 
system  of  levers, 
which  makes  it  pos- 
sible to  have  the 
spaces  on  the  dial 
practically  equidis- 
tant one  from  the 
other.  If  the  pres- 
sure acted  on  the 
spring  direct,  the 
spaces  indicating 
the  low  velocities 
would  have  to  be 
very  close  together, 
while  those  indicat- 
ing high  velocities 
would  have  to  be 
widely  separated. 
The  index,  being 
fairly  large,  can  be 
read  at  a  consider- 
able distance,  while 
it  acts  as  a  tail  and 
keeps  the  apparatus 
face  to  the  wind. 

The  principle  on 
which  the  machine 
acts  is  almost  iden- 
tical with  that  of 
the  weighing  scale 
which  operates  by 
means  of  an  ad- 
justable spring. 
The  pressure  of  the 
wind  comes  against 
the  end  plate,  influ- 
ences the  indicator. 
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HiCH  Pkessurb  Watek-Torbine. 

Machine  Ihat  (eDerates  13,000  horse  fotier  for  Dniutb 

Companr.  uid  it  a  remarkable  ensiae 


In  ttu*  lorn  for  I 


BIG  WATER 
ENGINE 
A  HIGH  pres- 
*^  sure  water- 
turbine  having  a 
capacity  of  13,000 
horse  power  is 
shown  in  the  ac- 
companying illus- 
trations as  con- 
structed for  a  com- 
pany of  Duluth, 
Minn.  This  enor- 
mous turbine  ope- 
rates at  a  head  of 
380  feet,  working 
at  a  speed  of  375 
revolutions  per  s 
minute.  One  of 
these  great  cast 
steel  "snail  cases" 

weighs  83,530  pounds,  its  huge  dimen- 
sions being  indicated  by  the  comparison 
of  the  height  of  the  workmen  in  the  illus- 
tration. The  enormous  mould  required 
for  the  casting  of  this  great  forty-ton 
piece  is  noted  in  the  other  illustration.  In 
the  background  of  this  photograph  will 
be  seen  the  immense  core  just  being  re- 
moved from  the  oven  before  being  placed 
in  position  in  the  mould. 

LIGHTING  THE  INSIDE  OF  MAN 
OINCE  the  day  when  the  eye  mirror 
"^  was  invented  by  Helmholtz,  it  has  be- 
come possible  to  examine  the  conditions 
of  the  eyes  of  patients  and  to  ascertain 
any  morbid  alteration  of  them.  In  using 
this  ingenious  device,  however,  the  light 


is  thrown  throi^fh  the  pupils  and  upon 
the  background,  and  is  reflected  from  the 
latter  so  as  to  reach  the  observer's  eye. 
This  method,  thus,  is  specially  adapted 
to  show  any  color  shades  in  the  back- 
ground.    Now,  it  occurred  to  Dr.  Carl 
Hertzell,  of  Berlin,  that  in  many  cases  it 
would  be  preferable  to  illuminate  the  eye 
from  within  by  placing  an  electric  lamp 
in  the  mouth  of  the  patient,  thus  lighting 
the  retina  from  the  back.     The  back- 
ground of  the  eye  is  thus  placed  between 
the  lamp  and  the  observer,  and  while  dif- 
ferences in  color  do  not  appear  so  strik- 
it^ly  as   in   connection    with   the   eye 
miror,  most  patho- 
logical    alterations 
are  recognized  with 
even  more  distinct- 
ness, owing  to  the 
attendant   d  i  flF  e  r- 
ences   in   transpar- 
encies.   The    lamp 
is  cooled  by  a  con- 
tinuous  stream   of 
water  flow  ing 
within  it. 

The  photograph 
shows  a  patient  un- 
der examination 
masked  to  prevent 
confusing  light  re- 
flections from  in- 
a^  terfering  with  the 

ludh  WM  cut       oculist's    study    of 
the  eyes. 


Lamf  im  thb  Movtr  Licim  tkb  Evas. 

New  Diethod  of  studrini  dlaeaaea  of  tbs  optic  ocn 

br  uorel  kind  of  lllnminitlta  within 

the  moDtli  and  throat. 
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NEW  YORK'S  NEW  BRIDGE 

TTIE  new  Manhattan  bridge  across 
■*■  East  River,  New  York,  is  the  third 
largest  suspension  bridge  in  the  world. 
So  far  as  passenger  capaci^  is  concerned 
the  new  bridge  will  be  the  most  important 
spanning  the  East  River.  Eight  ttacks 
will  be  laid  across  it  and  the  cars  and 
trains  will  be  able  to  handle  1,000  per- 
sons a  minute.  The  roadway  for  vehicles 
is  between  the  railroad  tracks  and  is 
forty  feet  wide.  There  are  two  foot- 
paths, each  twelve  feet  wide,  on  the  outer 
edga  of  the  bridge. 

The  first  caisson  was  sunk  in  1902,  but 
work  ras  then  sus- 
penaed  because  of 
a  change  in  the  de- 
sign. In  March  of 
last  year  the  first 
girder  was  put  in 
place  and  a  few 
weeks  later  the 
lower  deck  of  the 
bridge  was  joined 
in  the  middle  of  the 
river.  The  entire 
structure  has  been 
built  in  a  little  over 
five  years.  The 
span    from    tower 

center     to     tower  hakkattan  Biidg: 

center  measures  New York'« utMt tttn 

1,470   feet.     The 

Williamsburg  span  is  longer,  1,800  feet, 
and  the  Brooklyn  Bridge  five  feet  less. 


NEW  BABY  MUSK-OX 
A  NEW  baby  musk-ox,  one  of  the 
*^  rarest  and  most  noteworthy  animals 
of  the  Polar  world  and  one  seldom  seen 
in  the  temperate 
zone,  has  recently 
arrived  and  is  on 
exhibition  at  the 
New  York  Zoolog- 
'ical  Garden.  The 
present  one  is  said 
to  be  the  only 
specimen  in  captiv- 
ity in  the  United 
States.  The  little 
northern  dwelling 
creature  has  come 
from  over  a  six 
thousand  miles 
journey  from  Mel- 
■  RBcstmy  ofemcd.  ville  Island,  one  of 

:iar«  .croM  Eui  RiTcr.  the   most   westerly 

of  the  Arctic 
Islands.  She  was  captured  by  Capt. 
Joseph  E.  Bemier,  an  Explorer  of  the 
Canadian  Government,  and  brought  on 
a  vessel  to  Quebec. 


AN  OPbN  AIR  PULPIT 
QRACE  CHURCH,  on  Broadway, 
^^  New  York,  known  to  every  town  in 
the  United  States  because  of  the  famous 
Broadway  Scene  in  "The  Old  Home- 
stead," is  to  have  an  open  air  pulpit.  The 
photograph  shows  the  unique  pulpit  that 
is  being  built  on  the  new  addition  to  the 
famous  church.  Demolishing  the  comer 
property,  also  famous  as  the  scene  of  the 
nightly  gathering  of  hungry  men  apply- 
ing for  stale  bread  at  the  bakery  that 
stood  here,  the  church  has  added  a  hand- 
some new  wing,  with  courtyard.  The 
new  pulpit  will  look  upon  this  courtyard 
and  services  will  be  held  here. 


COSTLY  EXPLOSION 
'  I  'HE  accompanying^  photograph  is  one 
*  of  a  boiler  which  exploded  at  Ayl- 
mer,  Ont.,  recently.  A  spectator  is 
standing  on  two-thirds  of  the  boiler  split 
open.  The  front  portion  of  the  steel  was 
blown  over  400  feet  away  from  the  pump 
house,  which  is  seen  to  be  mostly  de- 
molished. The  engineer  of  the  plant 
was  killed  by  the  explosion  and  the  shoe- 
factory,  of  which  it  was  part,  was  prac- 
tically demolished.  It  was  a,  very  costly 
explosion,  indeed,  the  cause  of  which  is 
rot  definitely  known.  The  destructive 
effect  was  so  complete  as  to  be  simply 
amazing. 

J( 
SILOS  OF  CON- 
CRETE BLOCKS 
THESE  silos, 
which  were 
constructed  for  a 
cheese  company, 
at  Winslow,  111., 
are  of  concrete  con- 
struction through- 
out. The  floors 
and  foundations 
are  of  monolithic 
concrete,  the  walls 
and  chutes  of  con- 
crete blocks  and 
the  roof  of  rein- 
forced concrete. 
They  are  forty- 
eight  feet  in  height 
and  twenty  -  two 
feet  in  diameter. 


QUEER  KtND  OF  DISTILLERY 
TTIIS  curious-looking  still  is  located  in 
*  the  neighborhood  of  Los  Angeles, 
Cal.,  and  is  used  for  rather  an  out-of-the- 
way  purpose— that  is  to  say,  for  dis- 
tilling eucalyptus  oil.  The  oil  in  ques- 
tion has  a  good  many  medicinal  uses, 
being  an  excellent  disinfectant,  and  espe- 
cially good  for  catarrhal  troubles.  It  is 
employed  as  an  ingredient  in  many 
remedies  for  affections  of  the  throat  and 
nasal  passages. 

Ji 
TO  CONSERVE  EGGS 

TTIIALS  recently 
*  made  for  the 
conservation  of 
eggs  resulted  in  the 
recommendation  of 
a  five  per  cent  solu- 
tion of  hydrosuper- 
oxyd.  E^gs  im- 
mersed in  this  so- 
lution  during  seven 
summer  months  at 
room  temperature 
were  void  of  any 
disagreeable  smell 
and  taste.  The 
white  and  the  yolk 
were  in  exactly 
the  same  state  as  in 
fresh  eggs.  In 
boiling  such  eggs 
the  white  was 
founf"  to  be  a  little 
BujcxSiLo.  harder,  but  not 

oj,  oi^«b.tiu.ti.i  for™  th..        changed  otherwise. 
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CHAIN    GROWN 
INTO  TREE 


ery  was 
made  recently  at 
Winthrop,  Mass., 
when  a  tree  fifty 
years  old  was  cut 
down  and  split  up. 
The  tree  had  long 
been  used  as  a 
hitching  -  post  for 
horses,  from  the 
time  when  it  was  a 
stout  sapling.  The 
man  who  cut  it 
down  thought  that 
a  staple  had  been 
driven  into  the 
trunk,  as  he  saw 
a  link  protruding,  but  when  he  split  it 
open  he  found  that  the  staple  was  one 
link  of  a  long  hitching  chain  and  the 
tree  had  grown  about  it  in  some  way,  so 
that  the  links  were  imbedded  in  the  trunk 
for  almost  its  entire  diameter. 


A  NEW  FRENCH  CAR 
TTIERE  has  recently  been  introduced 
^    and  is  now  being  tested  in  Paris  a 
new    style    of    hansom-cab,    with    the 


The  fact  that  the 
cabs  are  running 
success  fully  and  are 
being  patronized 
generously,  goes 
far  to  prove  effi- 
ciency. The  lines 
of  the  machine  are 
quite  as  pleasing  as 
ever  were  those  of 
the  horse  -  vehicle 
to  which  it  corre- 
sponds, and  its  ad- 
vantages are  the 
same  as  those  that 
recommended  it  to 
use.  It  is  a  more 
convenient  convey- 
ance, too,  being 
lower,  opening  at 
the  side  and  being 
much  more  commodious  for  passengers. 


OLDEST  PIANO  IN  AMERICA 
pHARLES  W.  GRAY  of  Portsmouth, 
^^  N.  H.,  is  the  proud  owner  of  what  he 
believes  to  be  the  oldest  pianoforte  in  this 
country.  It  was  built  in  London  by  Jo- 
hann  Zumpe  in  1763,  and  was  brought  to 
the  United  States  in  1784  for  John  Jacob 
Astor.  During  the  passage  across  the 
ocean  it  was  with    difficulty    that    the 


driver's  seat  elevated  behind.     It  has  a     strings  were  kept  from  rusting,  and  after 


number  of  points  in  its  favor,  among 
which  is  that  of  the  unobstructed  view 
which  it  affords  the  passengers.  This 
construction  is  criticized  and  may  de- 
velop mechanical  disadvantages,  but 
these  can  be  <.asily  overcome. 


its  arrival  in  New  York  the  much  drier 
atmosphere  caused  the  wood  work  to 
crack.  The  piano  remained  in  the  Astor 
family  until  early  in  1800,  when  it  went 
into  the  possession  of  others.  The  tone 
of  the  piano  resembles  that  of  a  guitar. 


This  Instrnnit 


OmEST  FiANo  in  Ambkk 

•Jt. 

lenlliuidtoanledileltir' 
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POWER  OF  A  FLY 

A  COMMON  house  fly  can  be 
**  said  to  possess  almost  su- 
perhuman power  which  is  at- 
tributed to  the  fact  that  the  fly, 
unlike  man,  has  an  extensive  net 
of  breathing  organs  which  en- 
ables it  to  bum  more  nourish- 
ment, thus  creating  a  greater 
working  energy.     The  relation  ■ 

of  the  food  consumed  to  the  la-        onr^ 
bor  performed  was  determined 
in  this  way.     The  fly,  tied  or 
glued  to  a  cork,  was  fed  regu- 
larly from  a  needle  dipped  in 
honey,  and  the  needle  we^hed 
before  and  after  each  feeding. 
The  fly  was  then  placed  in  a 
narrow  box  on  the  edge  of  a       fbedinc 
wheel  and  forced  to  run  around         ""«  a 
the  ed^e,  as  in  a  treadmill.    As 
the  weight  of  the  wheel   was 
known,  and  the  number  of  its 
revolutions  counted,  it  was  easy 
to  determine  the  amount  of  la- 
bor   performed.    Another    ex- 
periment was  made  as  follows : 
A  fly  was  tied  down  on  its  back, 
and   then   made   to  balance   a 
comparatively  heavy  pith  ball,     tistincf 
on    which    was    another    fly,       ^nch  ok 
When  considering  that  it  is  an 
acrobatic  feat  for  a  man  to  balance  an- 
other on  extended  arms  and  legs,  that  is     is  so  much  danger  connected  with  these 
to    say,    balance     his    own 
weight  for  a  length  of  time, 
we  must  admire  the  feat  of, 
the    fly,    that,    without    ap- 
parent fatigue,  balanced  the 
ball  and  fly  for  several  hours. 


with  certain  boatmen  in  America 
which  has  been  by  no  means  be- 
hind hand  in  this  direction,     A 
boat  on  this  principle  has  been 
built  by  Mr.Wm.J.  Reed,  Janes- 
ville,  Wisconsin,  consisting  of  two 
floats  eleven  inches  in  diameter 
and  thirty   feet  long.     After  a 
number  of  experiments,  the  re- 
sults have  been  so  encouraging 
that  a  new  boat  is  to  be  built 
with  sixteen   inch  tubes  and   a 
larger  engine.    The  propeller  is 
placed  where  It  does  not  take 
water   from   under   the   tubes, 
and  the  boat  runs  on  an  even 
keei.    The  rudder  is  placed  for- 
ward, as  it  has  been  found  not 
to  stop  the  boat's  way  nearly  so 
much  as  when  placed  aft  of  the 
propeller,     A  small  air  pump, 
driven  by  the  engine,  keeps  a 
certain  pressure  always  in  the 
floats.     For  smooth,  sheltered 
waters,  this  type  of  boat  seems 
likely  to  become  very  popular. 


DANGEROUS  BEAUTIES 
PASSENGERS  on  the  trans- 
vsEmwB-  atlantic   lines  whose   route 

I  Whbei.       goes  near  the  Banks  of  New- 
foundland,   frequently   observe 
enormous  and  beautiful  ice-bergs.    There 


SosiVDED  Bridge  Sur- 

roRT?  A  Wore-Tkacn, 

iDseDious  derice  tor  carrylni 

to  bo  ailed. 


Pretty.  But  DANcnaus, 
At  >eTen-ei)rblh>  of  an  ice-ber> 
li  ilmri  bidden  aoder  in- 
ter, it*  danBcroiu  cbaracter 


A  NOVEL  MO- 
TOR BOAT 
THE    catama- 
*    ran  type  has 


ice-islands,  as  they  might 
be  called,  that  it  ts  not 
altt^ether  a  pleasure  to  sight  them, 
especially  if  a  f<^  hides  them  until 
they  are  near  at  hand.  As  ice  is 
only  a  little  lighter  than  water,  about 
ighths  of  the  whole  mass  is  under 


been  a  favorite     the  surface.    The  danger  is  obvious. 
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ELECTRIC  HURRY-UP 
WAGON 

A  NEW  and  very  convcn- 
■^  ient  method  of  applica- 
tion of  trackless  electric  ve- 
hicles for  electric  railway 
service  is  developed  in  the 
form  of  a  hurry-up  or  elec- 
tric tower  wagon.  This 
hurry-up  wagon  has  a  speed 
of  twelve  miles  per  hour, 
and  a  range  of  forty  miles 
on  one  charge  of  the  battery. 
The    whole   design   of   the 


is    hardly    necessary. 

The  wagon  has  suf-  loco..^,, 

flCient  space  for  seven  „„  deTice  (or  milroad  « 

men  in  addition  to  the  "''™  """ 

driver,  also  space  for 
tools  and  material  for  repairs.  One  of 
the  important  advantages  of  the  electric 
huny-up  wagon  is  its  immediate  readi- 
ness for  service;  where  adopted  it  is  not 
necessary  for  electric  railway  companies 
to  maintain  a  team  of  horses  constantly 
harnessed  ready  for  emergency  service. 


A  LOCOMOTIVE  PILE  DRIVER 
A  NEW  development  in  mechanical  en- 
'^  gineering  is  a  locomotive  pile- 
driver  in  which  there  is  an  unusual  ar- 
rangement and  strength  of  the  self-pro- 
peihng  mechanism,  and  in  the  self-con- 
tained hydraulic  tumtahle,  whereby  the 
entire  machine,  including  trucks,  is 
quickly  lifted  clear  of  the  rails  and  turned 
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end  for  end.  The  engines, 
on  the  car,  are  connected  to 
the  axles  of  ordinary  trucks 
without  interfering  with  the 
movements  of  the  trucks  in 
turning  curves,  passing  over 
frogs,  and  the  like. 

The  machine  was  de- 
signed to  meet  the  require- 
ment for  a  pile  driver  capa- 
ble of  climbing  any  grade 
and  hauling  its  own  cars  of 
piles  and  tools.  The  self- 
propelling  pile  drivers  built 
hitherto  are  capable  of  mov- 
ing themselves  for  short  dis- 
tances only, 

GYROSCOPE  TO  BAL- 
ANCE AEROPLANE 
f^NE  of  the  most  difficult 
r-'  problems  set  to  aviators 
is  to  invent  a  mechanical  bal- 
ance which  will  steady  aeroplanes  in 
flight.  Capt.  Maitland  has  mounted  a 
that  description  two  horse-power  gyroscope  on  a  Voisin 
biplane,  capable  of 
making  3,000  revo- 
lutions per  minute, 
and  having  a  stab- 
ilizing force  of  300 
pounds.  The  ex- 
periment is  being 
watched  with  great 
Piu-DRivsp.  '"*"«st-    ,1"    our 

ork  thai  loidi  it.  QpriEhu       photograph  One  of 

inBefriee.  {^e     GyrOSCOpCS     is 

seen  to  the  right  of 
Capt.  Maitland.  The  biplane  fitted  with 
this  is  called  the  "Moreing." 
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™w™Eia  ABOUT  BASALT 

to  Bnj  wri  o( »  pinni     DASALT   may   be   considered   as   the 
'"        ■  ■  iJ  classic  witness  of  former  volcanic  ac- 

tivity. Wherever  it  is  found.  Nature  was 
at  one  time  in  a  tremendous  uproar,  the 
earth  trembling  and  hurling  smoldering 
vapors  mixed  with  masses  of  stones  up 
into  the  clouds,  while  searing  flashes  ig- 
nited the  fertile  land. 

What  we  call  Basalt,  used  to  be  Lava 
which  did  not  penetrate  to  the  surface, 
but  remained  under  the  enormous  pres- 
sure of  the  upper  masses.  The  forma- 
tion of  pillars  is  the  result  of  the  com- 
bined pressure  and  shrinkage  caused  by 
slow  cooling.  The  dimensions  of  the 
pillars  are  different,  and  vary  from  the 
thickness  of  a  finger  to  one  yard. 

The  typical  land  of  Basalt  is  Iceland, 
Conductor  Reportiho,  while  one  of  the  most  magnificent  de- 

1  for  caiT  comoiunication  with  dip     posits  is  at  Linz,  Pnissia,  which  is  showH 
=iM  msWUod  <.„  electric  lioe..  ^^  ^^^  pj^^^^^ 


I9T  OF  AH  Elbctkic  Auto 
efficiency  oi  hii  ouwtaine. 
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A  TOURING  AUTO-CYCLE 
'TTIERE  is  a  growing  demand  now-a- 
*■  days  for  a  motor  cycle  constructed  as 
far  as  is  possible  on  car  lines,  and  which 
can  be  started  and  driven  in  a  manner 
resembling  that  employed  with  the  more 
expensive  and  heavier  vehicles.  One  or 
two  well-known  firms  are  laying  them- 
selves out  to  cater,  in  1910,  specially  for 
these  demands.  One  concern  is  making 
a  motor  wheel,  designed  as  an  attach- 
ment to  transform  an  ordinary  bicycle  ,.  „  ^  „ 
into  a  motor-cycle.                                           v.l„bi.  ,i«.  .1  ™.bi.„,  ta  aop  ™  .b.i  .h™  b, 

coDpactl]'  such  inatallatiodt  mro  beias  made. 


llAONETIZBD  CaK-WkESU  HAEB    DltTIC 

Wheel*,  composed  ollonr  Beitdenw,  "e^"i 
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FOUR  GREAT 

ENGLISH  BLAST 

FURNACES 

'THE  blast  fur- 
*  naces  shown 
herewith  are  each 
sixty  -  one  and  a 
half  feet  high  and 
are  outwardly  huge 
cylinders  of  iron 
plates.  These  con- 
ceal the  firebrick 
lining  within  them. 
At  the  top  can  be 
seen  the  gallery 
from  which  the 
charges  are  fed 
into  the  mouth  of 
the  furnace,  which 
is  no  longer  open 
as  in  the  old  days 
when  the  gases 
flared  off  to  waste. 
Alongside  the  fur- 
naces are  also  seen 
the  domed-top 
stoves  in  which  the 
air  used  for  the 
blast  in  the  fur- 
naces is  heated. 
The  method  em- 
ployed is  much  like 
American  methods 
already  described 
in  Technical 
World  Magazine. 
The  procedure  fol- 
lowed in  tapping  a 
blast  furnace  is  in- 
teresting. The  iron 
is  drawn  off  at  the 
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bottom  of  the  fur- 
nace and  then  flows 
along  channels 
which  have  been 
moulded  in  a  large 
bed  of  sand.  The 
iron  is  allowed  to 
flow  down  the 
moulds  much  in  the 
same  way  as  a  field 
is  irrigated.  The 
picture  at  the  bot- 
tom of  the  page 
illustrates  the  proc- 
ess. At  these  iron 
works  castings  are 
produced  varying 
in  size  from  quite 
small  objects  up  to 
pillars  thirty  -  two 
feet  in  length  and 
weighing  forty 
tons.  Great  quan- 
titles  of  ranges, 
grates,  stoves, 
baths,  and  large 
sugar  cauldrons  for 
the  West  Indies, 
and  hundreds  of 
articles  of  every- 
day use,  are  cast. 
Enameling  and  all 
the  various  finish- 
ing processes  are 
also  carried  out 
there.  The  pictures 
suggest  that  Amer- 
ica has  not  an  en- 
tire monopoly  of 
the  iron  industry 
as  she  is  apt  to 
think  she  has. 


TAPPING  THE  FURNACES. 
Bt  lata  tha  tmcbM  lo  «ud.  Ilka  wi 
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NEW  OCEAN 

LINERS  ON 

STOCKS 

TTHE  two  views 
*  on  this  page 
and  one  at  top  of 
the  opposite  page, 
show  the  two  new 
giant  White  Star 
liners  under  con- 
struction.  The 
three  views  were 
taken  for  the  firm 
which  is  building 
these  giant  vessels. 
The  keel-plate  of 
the  Olympic  was 
laid  considerably 
earlier  than  that  of 
her  sister  vessel ; 
indeed,  a  beginning 
was  made  on  De- 
cember 15,  1908, 
before  the  special 


FrameioC  oewWhi 


A  GlAMT  OCEAH  LlNKR. 

St*r  italp.  Olymtit.  ia  place  id 

Enillih  tliiifrard. 


staging  shown  here 
was  completed.  The 
framing  of  the 
Olympic  took  just 
eleven  months  and 
five  days.  Concur- 
r  e  n  1 1  y  with  the 
framing  a  large 
amount  of  other 
work  has  been  car- 
ried forward.  The 
entire  bottom  and 
water  ballast  tanks 
were  hydraulically 
riveted,  and  con- 
tain over  half  a 
million  rivets.  The 
plating  of  the  sides 
is  now  well  started, 
and  good  headway 
has  been  made  with 
the  decks  and 
stringers.  The 
framework  looks 
like  a  forest  in  steel. 
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SKINS  WORTH 
MUCH  MONEY 
THE  silver 
*  fox  is  a  very- 
rare  animal.  He 
never  was  ex- 
ceedingly plenti- 
ful and  as  his 
pelt  has  become 
a  favorite,  part- 
ly because  of  its 
excellent  quality 
and  partly  be- 
cause of  rarity, 
he  is  growing 
rarer  still.  The 
skin  is  a  beauti- 
ful one.  Those 
pictured  on  this 
page  are  not  by 
any  means  the 
finest  obtained. 
The  price  re- 
ceived for  them 
at  a  recent  sale 
was  about 
$1,500  for  the 
four.  Some 
single  skins  have 
brought  as  h^h 
as  $2,500. 


BICYCLE  SHOWS  FAT  IN  MILK 

A  RECENT  German  patent  has  been 
issued  for  a  very  interesting  instru- 
ment for  determining  the  percentage  of 
fat  in  milk.    Although  this  test  was  for- 
merly a  rather  expensive  one,  it  is  now 
attended  by  practically  no  financial  outlay 
because  a  bicycle  is  used  for  this  new 
method.    The  filled  "Butyrometers"  are 
put  into  tubes  and  fastened  to  the  rear 
wheel,  and  by  turning  the  pedals  the  fat 
is  thrown  out.     The    bicycle    is  either 
turned  and  rested  on  the  saddle,  or  hung 
up,  or  still  better,  placed  on  its  side  on 
a  tub  or  barrel  in  a  way  that  will  allow 
the  pedals  to  move  freely.    A  wheel  with 
coaster  brake  is  best,  allowing  one  to  rest 
at  times   while   the   wheel   revolves   by 
itself.      After  three  minutes  of  vigorous 
turning,  the  test 
is   finished,   and 
as  soon  as  the 
wheels   are   sta- 
tionary,  the 
"Butyrometers" 
are    carefully 
taken    out,    and 
the  fat  percent- 
age  is   read  in 


Thb  "Bikh"  as  a  Milk-Tbstimg  Machikb. 

Th«  leslera  Btticbed  to  ■  bicjrelB  wheel  Mptnte  Hm 

lit  from  the  millc  on  rapid  ntatiaii. 
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NEW  TVPE  OF  SUBMARINE 

THE  new  Eng^lish  Submarine  marks  an 
'■  entirely  new  departure  in  these 
weapons  of  war.  They  are  nearly  double 
the  size  of  the  former  types,  and  are  pro- 
pelled by  twin  screws.  The  great  feature 
is  the  increased  speed  which  the  twin 
screws  give  and  the  greater  manoeuver- 
ing  power,  both  upon  the  surface  and 
submerged,  while  the  radius  of  action  is 
considerably  in  excess  of  the  older 
classes.  On  the  surface  the  vessel  looks 
surprisingly  long",  and  her  increased  size 
pves  her  much  more  deck  accommoda- 
tion. She  has  but  one  conning  tower  but 
is  provided  with  one  periscope  forward 
and  another  aft. 

In  the  struggle  for  supremacy  on  the 
seas,  most  popular  attention  centers  on 
the  dreadnaughts.  But  other  types  of 
fighting  ships  are  also  being  built. 


bicycle.     That  was  only  the  beginnit^ 
for  young  Dixon. 


THE  BOY  AVIATOR 
pROMWELL  DIXON,  boy  aviator, 
^  just  seventeen  years  old,  just  made 
more  than  275  successful  flights  in  his 
home-made  dirigible  airship,  Cromwell, as 
everyone  calls  him  wherever  he  goes  with 
his  airship,  has  been  flying  the  dirigible 
ever  since  he  was  thirteen  years  old  and 
has  supported  his  widowed  mother  and 
his  sister  on  the  proceeds  derived  from 
his  trips  to  the  clouds.  Cromwell  has 
talked  airships,  studied  airships  and 
dreamed  about  this  kind  of  an  airship 
ever  since  he  has  been  able  to  read,  and 
his  mother,  his  guiding  help  in  his  work, 
says  he  tried  to  build  an  airship  when  he 
was  ten  years  old.  Three  years  later  he 
made  his  flrst  flight  in  Columbus. 

In  the  Technical  World  Magazine 
for  December,  1907,  appeared  an  article 
about  this  boy's  early  work  with  a 
dirigible  propelled  by  foot-power,  like  a 
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THE  BUILT-UP 
PROPELLER 

THE  new  aero- 
^  plane  propeller, 
as  used  by  Henty 
F  a  r  m  a  n,  Louis 
Paulhan  and  Louis 
Bleriot,  and  which 
win  be  fitted  to  the 
big  Bayard -Clem- 
ent airship  now 
under  construction, 
is  of  the  wooden 
built-up  type,  the 
various  portions 
being  bolted  to- 
gether at  the  hub 
and  formed  into 
one  solid  block  by 
the  use  of  a  special 
glue.  It  might  be 
supposed  that  a 
propeller  cut  out  of 
a  solid  piece  would 
be  more  satisfac- 
tory than  one  built 
up  of  several 
layers,  but  it  has 
the  disadvantage  of 
producing  a  pro- 
peller   that    cannot 

be  perfectly  bal-  "  "™.-^!^'-^rb;,";Ti 
anced.    A  block  of  fromn 

wood  has  not  the 
same  density 
throughout,  the 
difference  in  den- 
sity being  much 
greater  in  the  wood 
obtained  from  near 
the  base  of  the  tree 
than  near  the  top 
of  the  trunk.  Thus, 
when  a  propeller 
is  carved  out  of  the 
block,  the  resist- 
ance varies  with 
the  density  of  the 
wood,   and   a  per- 

f  e  c  t   balance    be-  Big  skai 

comes  very  difficult,       »"«=  ■''i'°»' "  P^iBc^cos 
if    not    impossible. 
The  wood  used  in 

the  construction  of  this  built-up  pro- 
peller is  the  finest  quality  of  ash,  without 
flaws  and  thoroughly  well  seasoned.    It 


Pkoff.llei. 

glued  loaetber  Bnd  siiaiied  loform. 


is  cut  into  loi^ 
blades  of  varying 
thickness,  each 
blade  conforming 
roughly  to  the 
plane  section  of  the 
finished  propeller. 
By  cutting  the 
wood  into  planks 
it  is  impossible  for 
a  defective  piece  to 
pass  unobserved, 
whereas,  if  carved 
out  of  the  mass  it 
is  possible  for  the 
outside  to  appear 
perfect,  while  the 
interior  of  the 
block  may  contain 


A  QUEER 
MARINE  PET 


ALL  visitors  to 
'^  Santa  Catalina 
Island  make  the  ac- 
quaintance of  Ben, 
the  big  seal,  who  is 
constantly  seen  in 
the  waters  of  the 
'r™tiSirmSr""  harbor  swimming 
p'«:e-  on  the  surface  or 

under  the  water  in 
the  shallows.  This 
huge  animal  is  as 
playful  as  a  kitten 
and  just  about  as 
tarae,  although  he 
is  not  in  any  sense 
a  captive  as  he  has 
the  whole  Pacific 
Ocean  to  range  in. 
Ben  is  always  on 
the  lookout  for  a 
fish  dinner  and 
when  a  visitor  at- 
tracts his  attention 
by  "throwing  a  big 
i  A  pkt.  stone  into  the 

wKiri  Is  lame  Bad  piiTfui  water  He  will  come 
barking  with  de- 
light and  dive  for 
it.  As  he  takes  his  disappointments 
philosophically,  he  is  usually  rewarded 
with  a  real  fish,  as  shown  in  the  picture. 


POPULAR  SCIENCE 


RAILWAY 
TRACK  TRAVELS 
AN  interesting 
^^  phenomenon  of 
railway  operation 
is  that  of  "creep- 
ing" of  rails.  One 
of  the  most  re- 
markable instances 
of  this  kind  is 
found  on  the  Dela- 
ware  &  Hudson 
River  Railroad  be- 
tween Sand  Hill 
and  Vernon,  N,  J. 
The  road  runs  here 
over  three  miles  of 
wet,  spongy  mead- 
ows, which  evi- 
dently were  for- 
merly the  bed  of  a 
lake.  Before  1904, 
65'pound  rails  were 
used,  and  were  laid 
on  pole  and  square 
ties  which  were  8 
feet  6  inches  long, 
except  for  1,500 
feet  of  the  weakest 
portion  of  the 
track,  where  they 
were  ten  feet  long. 
When  a  train 
passed  the  whole 
track  sank  under  it. 
The  effect  was  as 
if  the  train  were 
going  up  grade,  ' 
and  this  caused  it 
to  push  not  only 
the  rails  but  the 
entire  track  before 
it.  About  sixty  per 
cent  of  the  traffic 
was  eastward ;  con- 
sequently the  pre- 
dominant m  o  V  e- 
ment  of  the  track 
was  eastward.  It 
crept  as  much  as 
thirteen  feet  in  a 
single  week. 

By   means  of 
heavier    rails    and 
ager  ties,  the 
'    of   the 
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track  has  been  al- 
most stopped. 

A  striking  evi- 
dence  of  the 
amount  of  the  un- 
dulations of  the 
ground  under  pass- 
ing trains  was  af- 
forded while  the 
new  rails  were 
lying  for  about  90 
days  beside  the 
track  ready  to  be 
laid.  All  these 
loose  rails,  which 
weigh  l,000pounds 
apiece,  moved 
along  opposite  to 
the  direction  of  the 
heavier  traffic,  one 
of  them  going 
seventy  feet  and 
leaving  a  distinct 
trailbehind  it 
through  the  gravel, 
as  shown  in  one  of 
the  illustrations. 

Jl 
TERRACING  A 
SEASIDE  CLIFP 
QNE  of  the  Cali- 
^"^  fomia  mining 
kings  who  sudden- 
ly "struck  it  rich" 
has  shown  what 
money  can  do  in 
transforming  a 
rugged,  unpromis- 
ing cliff  into  a 
beautiful  terraced 
garden.  A  grand 
staircase  of  con- 
crete leads  directly 
from  the  door  to 
the  beach,  a  long, 
smooth  stretch  in- 
V  i  t  i  n  g  the  surf 
bathers.  The  re- 
taining walls  are 
of  concrete.  The 
massofwhite, 
which  looks  like 
snow  in  the  picture, 
is  in  reality  a  solid 
bed   of   "amethyst 


Wheis  tbe  mcMl  1>  taken 


SURFACE  IRON  MINES  OF  MINNESOTA. 


.   See  piclurB  al  bottom  of  tfa 


MINES  ON  THE  SURFACE 
THE  most  wonderful  iron 
*  mines  in  the  world  are 
those  at  Hibbing  and  Col- 
eraine,  Minnesota.  Here  are 
the  only  open-mouthed  iron 
mines  on  the  globe.  The  iron 
ore  is  so  close  to  the  surface 
that  all  the  Great  Northern 
Railroad  had  to  do  was  to 
lay  tracks  and  back  in  and 
haul  out  whatever  ore  it 
pleased.  It  is  literally  a  case 
of  "merely  backing  up  your 
cart"  and  dragging  off  all 
the  wealth  you  can  carry! 

It  is  unusual  to  find  metals 
or  other  valuables  of  Nature 
close  to  the  surface.  The 
diamond  and  ruby  mines 
furnish  some  of  the  excep- 
tions. The  commoner  miner- 
als are  often  buried  deepest. 


Arhful  or  Gqlo  Bullion 


AN  ARMFUL  OF  GOLD 
VT^HILE    this    is    a    good 

"  armful  for  a  man  to 
lift  it  would  be  worth  nearly 
$3,000  to  him  because  it  is  a 
bar  of  gold  bullion  such  as 
is  used  in  making  gold  coins. 
It  is  what  the  miner  calls  an 
ingot  of  gold  from  the 
Alaska  mines  after  the  re- 
fuse has  been  smelted  by 
heat  from  the  pure  metal. 
An  idea  of  the  value  of  this 
gold  can  be  given  by  noticing 
the  eagles  or  ten  dollar 
pieces  piled  in  front.  There 
is  enough  of  the  precious 
metal  in  it  to  coin  no  less 
than  300  of  these  eagles. 

In  the  pile  of  coins  are 
twenty-five  ten  dollar  pieces, 
and  it  is  worth  therefore  one- 
twelfth  the  bullion's  value. 


itban  the  mMd  li  Mkeo  oi 


:  pnctkallr  on  Uw  *ai1*ce. 


FARMER'S  PRIVATE 
RAILWAY 

ALIGHT  railway  ten 
'^  miles  in  length  is  being 
constructed     by     Alderman 


CURIOUS  SUSPENSION 

BRIDGE 
r)N  May  30th,  1906,  in  a 
^^  dense  fog,  the  fine  first- 
class    14,000    tons    English 
Arthur  H.   Worth,  of  Hoi-  battleship  Montagu,  built  so 

beach,    Hum,    England,    in  recently  as  1903,  at  a  cost  of 

order    to     get    the    produce  over  $5,000,000,  went  ashore 

from  his  farms  to  the  near-  on  the  southwest  comer  of 

est  railroad  station  at  Fleet.  Lundy  Island,  in  the  British 

Mr.  Wortli  is  his  own  engi-  .    Channel, 

neer  and  is  carrying  through  In  salving  the  first  work 

the  enterprise  single-handed.  of  the  engineers  was  to  lay 

He  had  noticed  how  useful  an  aerial  footway  from  the 

such     railroads     were     for  top  of  Lundy's  cliffs  to  the 

worlcs    and     factories,    and  wreck.     The  bridge,  shown 

bought  plots  of  land  until  he  ^""Xf^™™  in    the    photograph,    is    be- 

had  a  clear  road  to  the  sta-  HandroDiiopafciifltodKk  tween  300  and  400  yards 
tion,  under  his  control.  The  oi . wrecked ixtu^hiD.  ^^^^.^  j^  j^  ^^  ^^^^  j^j^  ^^ 
^,  which  will  cost  nearly  four  five  and  one-half  inch 

$50,000,  will  leave  no  field  on  Mr.  steel  cables.  The  weight  of  the  whole 
Worth's  farms  untapped  and  will  haul  construction  is  less  than  20  tons.  '  It 
all  his  produce  to  shipping-points.  gave  quick  and  safe  access  to  the  vessel. 


ill  roemi  without  itoiiEiiM . 


RAISING  ZEBU  CATTLE  IN  TEXAS 
THE    introduction    of    the    Zebu    or 

^  humped  cattle  upon  the  ranches  of 
the  Gulf  coast  region  of  Texas  has 
proved  highly  successful.  This  breed  of 
animals  is  commonly  known  as  the  sacred 
cattle  of  India.  The  original  herd  of 
this  Brahma  stock  was  brought  to  Texas 
from  India  in  1906  by  A.  P.  Borden  and 
placed  upon  a  ranch  near  Pierce,  where 
they  thrived  splendidly.  Mr.  Borden 
spent  some  time  in  India  carefully  select- 


ing the  thirty  animals  which  comprised 
the  original  herd.  Soon  after  their  ar- 
rival in  Texas  fifteen  of  the  animals 
were  placed  upon  the  ranch  of  Thomas 
M.  O'Connor  near  Victoria.  The  off- 
spring of  the  two  herds  now  number 
more  than  twenty-four  hundred  head. 
They  are  scattered  over  many  of  the 
ranches  of  the  southern  portion  of  Texas. 
It  is  claimed  that  these  Zebu  cattle  and 
the  animals  of  mixed  breed  produce  beef 
far  superior  to  the  ordinary  breeds. 


THREE  STAGES  OP  THE  SHARK. 

n  tbe  ibiTken.  wjlh  IMCDrlomaolral  fomiitloii.  at  the  ricbl:  ■  ko 
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HALF  A  CONTINENT  UNDER  CANVAS 

By   HENRY    M.    HYDE 


YOU  are  invited  to  attend  the 
greatest  show  in  the  world," 
read  the  card.  "The  stupen- 
dous spectacle  of  an  empire  in 
the  making.  Positively  the 
Last  Appearance  on  the  Planet  of  the 
Anglo-Saxon  Pioneer!  The  performance 
will  last  three  weeks.  Come  one !  Come 
all  r 

Before  accepting  an  invitation  so  con- 
tinental in  its  scope,  the  wise  spectator 
will  wish  to  make  at  least  the  casual 
acquaintance  of  the  man  who  gives  it. 
Thirty  years  ago,  the  Master  Showman, 
then  a  tall,  gaunt,  young  mining  pros- 
pector, was  accustomed  to  climb,  hand 
over  hand,  up  the  steep,  icy  face  of 
Silver  Mountain  in  the  Canadian  Rock- 
ies, with  the  bosom  of  his  blue  flannel 
shirt  stuffed  with  thawing  sticks  of  dy- 
namite. Today,  though  he  rides  through 
the  deep,  dim  mountain  canyons  in  a 
private  car,  there  is  still  an  ominous,  ex- 
plosive suggestion  in  the  flashing  of  his 
black  eyes  when  anything  goes  wrong 
about  the  only  greatest  show — be  it  one 
of  the  trained  avalanches  which  has 
jumped  the  beaten  track  or  a  snow-storm 
scheduled  to  fall  on  the  bald  top  of  Mt. 
Sir  Donald,  during  the  afternoon  per- 
formance, which  has  failed  to  keep  its 
appointment. 

The  whole  vast  wilderness  of  the 
Canadian  West  was  the  play-ground 
and  battle-f.eld  of  his  adventurous 
youth.  Today  he  takes  goggle-eyed 
tender-feet  to  view  its  marvels,  secure 
in  the  knowledge  that  no  corner 
of  the  white  man's  world  offers  thrills 


so  new  and  keen  or  contrasts  so  astound- 
ing. 

Thirty  yeari  ago  the  Master  Show- 
man and  his  fellows— every  man  a  po- 
tential millionaire — were  traveling  on 
snow-shoes  through  the  passes  of  the 
Rocky  Mountains  in  far  western  Al- 
berta. Half  way  down  a  deep  draw  they 
saw  a  column  of  smoke  rising  high  into 
the  air.  Indians!  They  separated  and 
each  man  keeping  a  thick  fir-tree  in  front 
of  him,  crept  down  to  reconnoitre. 
Presently  the  smoke  turned  to  steam, 
rising  from  a  three-foot  hole  in  the 
granite.  The  hole  gave  entrance  to  a 
great  empty  dome-shaped  cavern,  at  the 
bottom  of  which  bubbled  two  feet  of  hot 
and  sulphurous  water.  They  had  dis- 
covered a  geyser — ^a  tired,  old  geyser, 
easy  to  tame  and  to  keep  in  captivity. 

Cutting  a  tall  fir  tree,  they  trimmed  its 
branches  close  to  the  trunk  and  thrust 
this  thirty  foot  ladder  down  into  the 
geyser's  throat.  Undressing  in  the  snow, 
they  climbed  down,  one  after  the  other, 
to  take  a  Turkish  bath,  finishing  off, 
ten  minutes  later,  with  a  cold  plunge  in 
the  vast  snow  drift  which  filled  most 
of  the  draw. 

Today,  this  worn-out  geyser,  with  a 
gangling  Highland  Scot  for  its  attendant, 
occupies  a  tiny  corner  of  the  smallest 
side-show  tent,  along  with  the  largest 
herd  of  bison  in  the  world  and  a  couple 
of  agile  rivers  that  do  a  perpetual 
plunge  over  twin  precipices,  to  fall  into 
each  other's  arms  in  the  valley  at  the 
bottom. 

But  to  do  justice  to  the  Master  Show- 
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man  and  his  astotmding  ag^^^tion  of  stretched  away  level  and  smooth  under 
scenic  marvels  and  continental  curiosi-  the  high  sky.  At  distant  intervals  one 
ties,  one  must  take  a  seat  in  his  private  caught  flying  glimpses  of  white  prairie 
car  at  Chicago — along  with  the  Poet,  schooners,  tents,  sod-houses,  little  frame 
the  Dyspeptic  and  the  Pessimist — and  shacks,  each  rising  more  conspicuous  and 
wait  patiently  while  the  train  runs  diag-  impressive  in  its  isolation  than  the  Singer 
onally  across  Wisconsin  to  St,  Paul  and  tower  in  New  York, 
thence,  over  a  long  northward  slant,  "The  last  bread-basket,"  said  the  Mas- 
through  the  lake  country  of  Minnesota  ter  Showman,  with  a  careless  wave  of 
and  on  into  the  flat  lands  of  Dakota,  the  hand.  "Within  the  year  we  have 
broken  in  the  distance  by  grim,  forbid-  taken  ninety-one  thousand  of  your 
ding  buttes.  youngest  and  sturdiest  from  south  of  the 
For  more  than  a  day  a  cold  drizzle  of  line  and  set  them  to  raising  wheat  for  a 
rain  fell.  All  through  the  thickly  wooded  world  which,  otherwise,  would  be  like  to 
country  the  branches  of  the   oaks  and  starve," 

hickories  drooped  and  dripped  despond-         "Yis,"  declared  Tim,  the  Immigration 

ently.     Out  on  the  plains  the  frequent  Agent,    Ring    Master    of    the    Wheat 

farmsteads,  each  behind  its  wind-break  Country,  "an'  in  five  years  they'll  all  be 

of  tall,  gaunt  poplars,  looked  damp  and  ridin'  in  automobiles,  wearin'  top-hats  an' 

gray  under  the  low-hanging  sky.     The  carryin'  gold  headed  sticks,  like  English 

Master   Showman  lay  back  in  his  big  lords," 


leather  chair,  wrapped  in  silence  and  the 
smoke  of  shag  tobacco.  The  preliminary 
stage  setting  was  just  to  his  liking. 

Next  morning  the  train  slipped  over 
the  imaginary  line  which  marks  the  inter- 
national boundary  and  stopped  at  the 
raw  little  town  of  Portal — main  entrance 
to  the  continental  circus  tent.  The  wet 
blanket  of  clouds  had  been  taken  off  the 
sky.  Overhead  was  unbroken  blue 
space,  flooded  with  brilliant  sunshine. 
For    a    day 

the    train      __,_,j,  ,  ,    .j  .iiii  n 

ran     swiftly  ' 

across  the 
endless 
plains  and 
prairies  of 
m  i  d  west 
Canada. 
One  looked 
out  on 
either  side 
over  a  flat 
i  n  finity, 
against 
which  a 
raspberry 
bush  would 
have  loomed 
gigantic. 
There  was 
no  horizon. 
Until  the 
sight  failed 
the    earth 


"I  hope,"  put  in  the  Pessimi,st,  sagely, 
"that  when  they  take  off  one  of  their 
great  crops  they'll  be  wise  enough  to  put 
back  a  little  in  the  way  of  fertilizer," 

"Fertilizer,  is  ut  ?"  cried  the  fiery  Tim, 
"Sure  th'wheat  grows  so  high  and  strong 
now  that  if  th'land  was  anny  richer  you'd 
have  to  cut  it  down  wid  an  axe.  Sure  the 
only  trouble  we  have  wid  fertilizer  in  this 
country  is  to  kape  it  off  th'  land !" 

Close  to  the  tracks  rose  a  tiny  house 
of      raw 
^^mmmm^^t^^i^^^^^  m      boards     and 
~  sod.     In  the 

open  door- 
way stood  a 
deep  -  bos- 
o  m  e  d  wo- 
man,  two 
child  ren 
playing 
about  her 
feet.  Closer 
still  a  tall 
man,  driving 
four  big 
horses, 
broke  the 
virgin  soil, 

"Take 
your  last 
look  at  the 
Man  in  the 
Shack,"  said 
the  Master 
Showman. 


B  HiDDtK  Distance  Lav  a  Lake  or  Firb." 


"THE  MOUNTAINS  MAKING  THEIR  MAJESTIC  ENTRANCE." 


"In  twenty  years  the  continent  which  he 
has  conquered  will  know  him  no  more." 
At  eight  in  the  evening  the  sun  began 
to  go  to  bed  behind  vast  western  cur- 
tabs  of  green  and  sulphur  yellow.  It 
was  a  very  spacious  world.  An  hour 
later  it  was  still  light  enough  to  read. 
In  the  falling  dusk  an  indistinct  gray 
animal  lifted  up  its  melancholy  voice  in 
protest,  then  loped  sadly  off  across  the 
endless  level  into  vacancy. 

"Bury  me  not  on  the  lone  pc-ray-ree 
Where  the  lean  coyote  howls," 

sang  the  Poet,  as  he  drained  his  night- 
cap. 

Through  long  hours  of  silence  and 
darkness  the  wheels  spun  westward, 
climbing  the  rising  slope.  Next  morn- 
ing the  Master  Showman — clad  in  a 
long  gray  dressing  gown — woke  us  early. 

"Behold,"  "he  said,  "the  Mountains 
Making  their  Majestic  Entrance,  Out- 
rivalling  in  their  Imperial  Procession 
the  Pomp  and  Splendor  of  the  Ancient 
Alps!" 

The  car  was  crawling  along  the  bot- 


tom of  a  deep,  twisting  gorge,  just  at 
the  eastern  border  of  British  Columbia, 
hemmed  in  and  shut  off  ahead  and  on 
either  side  by  tremendous,  towering 
peaks.  For  six  hundred  miles — two- 
thirds  the  distance  from  Chicago  to  New 
York — it  threaded  the  abysmal  canyons 
of  the  Kicking  Horse,  the  Thompson 
and  the  Frazer  rivers.  It  ran  high  up 
on  the  shoulders  of  bare,  granite  moun- 
tains, skirting  the  edge  of  glaciers,  from 
which  icy  torrents  plunged  down  into 
dim  depths.  It  crept  slowly  down  a 
twisted  corkscrew  of  track  to  the  bottom 
of  a  black  stone  bottle,  stoppered  with 
clouds,  and  escaped  by  slipping  through 
a  tunnel  which  pierced  the  base  of  a 
massive  peak.  It  ran  out  of  the  dark- 
ness onto  a  spider-web  bridge  which 
leaped  a  flood  of  angry  water.  And  still 
the  great  mountains  marched  by  in  un- 
broken column. 

Across  the  Frazer  River,  a  thousand 
feet  above  the  rushing  water,  a  narrow, 
endless  scar  lay  like  a  black  thread 
against  the  perpendicular  face  of  the 
cliff. 

"That,"  said  the  Master  Showman,  "is 
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the  Cariboo  trail.     Over  it,  in  the  old     he  glimpsed,  through  field  glasses,  two 


days,  hundreds  of  miners  traveled  to  the 
gold  fields  in  the  North." 

"How  wide  is  the  old  trail?"  asked 
the  Pessimist. 

"Very  narrow.  The  man  who  drove 
stage  over  it  still  lives  in  my  town  of 
Calgary — he  and  the  dc^  that  followed 
the  stage.  Both  are  old  and  feeble  now, 
but  when  the  dog  wags  his  tail  he  still 
moves  it  up  and  down,  instead  of  from 
side  to  side.  Yes,  it's  a  very  narrow 
trail — and  old  habits  stick," 

The  Poet  pointed  across  the  river  to 
where  the  trained  bears  of  the  Master 
Showman  were  clambering  over  the 
black  scar  left  by  an  avalanche  on  the 
side  of  a  tremendous  hill.    A  little  later 


moving  specks  on  a  sharp,  distant  ridge, 
which  were  said  to  be  mountain  goats, 
playing  their  part  in  the  performance. 
And  still  the  mountains  passed. 

Finally  the  Dyspeptic  rose.  "I'm 
going  to  take  a  nap,"  he  said,  indig- 
nantly. "I'm  full  of  undigested  scen- 
ery." 


'The  Valley  Lay  Lirb  ti 


There  was  no  sunset  at  the  bottom  of 
the  deep  canyons.  Light  vanished  sud- 
denly and  heavy  darkness  fell  like  a  io^. 
Around  the  lamp  the  Man  from  India- — 
picked  up  in  the  middle  of  the  moun- 
tains— told  wonderful  stories  of  the 
trackless  jungles  he  had  explored  with 
a  surveying  party,  of  the  wild  elephants 
which  had  killed  his  signalmen  in  Bur- 
mah,  of  traveling  thousands 
of  miles  through  the  wild 
country  on  a  motor-bicycle. 
Outside  the  fast  moving 
car  the  mountains  lessened 
to  foothills,  which  dropped 
slowly  into  flat  table  lands. 
The  Dyspeptic  snored  in- 
famously. 

At  breakfast  there  was  a 
salt  smell  in  the  air.  To 
the  west  lay  a  great  arm 
of  the  ocean,  its  blue  water 
throbbing  with  the  slow, 
deep  pulse  of  the  Pacific. 
On  the  dock,  in  full  uni- 
form, stood  the  sturdy ' 
Yankee  Admiral  of  a  great 
fleet  of  British  merchant 
vessels,  waiting  with  his 
flag-ship  to  receive  us. 

"Eighty  Massive  Miles 
of  Marine  Marvels !"  cried 
the  voice  of  the  Master 
Showman,  as  we  walked  on 
board.  "The  Golden  Glories 
of  the  Gulf  of  Georgia!" 

Far  off,  against  the  pur- 
ple  west   rose   a   hundred 
'I'S'i     green     and     brown 
islands.    Still  beyond  stood 
a  barrier  of  shadowy,  white 
mountains,  climbing  up  to 
meet  cloud  mountains,  pro- 
jecting downward.  The  air 
was  salt  and  sharp.   About 
^^^^^^^^-        the    jaunty    white    ship    a 
^^^^^^■""        great  school  of  trained  por- 
SoMH  Feudal  Lord."         poises  performed  wonders 


"WE  GAZED  DOWN  AND  OUT  INTO  SPACE." 


of  ground  and  lofty  tumbling.  Up  out  of 
the  sea,  at  just  the  proper  place  on  the 
prt^am,  came  a  great  brown  tramp 
steamer,  bellowing  its  hoarse  sahite, 
laden  with  tea,  silk,  spices,  preserved 
ginger,  pearls,  opium,  manned  by 
coolies  in  blue  and  white,  smelling  of 
the  mystery  of  that  ultimate  West,  which 
is  the  Far  East.  Down  from  the  North, 
lying  half  hidden  by  the  swell,  crawled 
a  tremendous  sea-serpent,  its  body  made 
up  of  a  whole  forest  of  vast  fir  and 
cedar  logs,  grappled  together  with  huge 
chains,  its  Tiffed  head  belching  black 
smoke  through  twin  nostrils.  A  score 
of  steamers,  great  and  small,  went  iheir 
divers  ways  on  as  many  distant  errands — 
to  Alaska  after  gold-dust  and  salmon, 
down  to  Seattle  with  summer  tourists, 
across  six  thousand  miles  to  Hong  Kong 
and  the  Philippines. 

"England  out-Englished!"  announced 
the  Showman,  as  a  sharp  point  of  high 
land  swung  past  and  a  compact,  low- 
built  city,  drowned  in  green,  filled  the 
«ew.  "Ancestral  Albion  Petrified  and 
Preserved  in  Perpetuity!" 


It  was  after  9  o'clock  in  the  morning 
and  the  offices  and .  business  places  of 
Victoria  were  just  beginning  to  open. 
People  walked  leisurely  about  the  clean 
and  quiet  streets.  In  the  great,  luxurious 
hotel — innocent  of  flashing  mirrors  and 
walls  inlaid  with  pink  marble  and  ma- 
hogany— a  gentleman  sat  at  table  in  the 
breakfast  room.  He  inserted  his  eye- 
glass and  stared,  disconcertingly,  at  the 
servitor. 

"Aw — Aw — a  kippered  herrin',  a  bit 
of  sweets  and  a  dish  of  tea,"  was  the 
order. 

A  coach  and  four  started  at  a  decent 
pace  out  the  road  which  skirts  the  east- 
ern shore  of  Vancouver  Island.  Along 
its  borders  English  hedge  roses  bloomed 
on  trees"twenty  feet  tall.  Scotch  broom 
covered  with  its  mounds  of  yellow  splen- 
dor a  hundred  acres  of  vacant  ground. 

""Quaint  old  world  cottage,"  quoted  the 
Poet,  waving  his  hand  generally,  as  we 
rode  along,  "kitchen  garden ;  enclosed 
in  a  ring  fence;  grapery;  stabling  for 
two;  usual  offices;  company  water  laid 
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<ii  nanr^>^  :V-1;  ai  the  K^^ets  and 
manjr  nvjrt  cr.  :he  yr.'rs.g  gr<«Tii.  Two 
tal]  v'«r^  wjr>tr.,  unh  b>>,TT-.:r^  cheeks 
an*!  iiyxk^r.^  g'.»r.*,  i*-jr.g  acrcrta  the 
f'jad  awl  '^  a  iittp  htll-i-Ie,  i',::<,wed  by 
a  friyw'y  Air«n^>:,  A  carter.  pSorJding 
besi<]tr  h:;  big  h'-r-*,  t-jmc*!  pf/itely  a.ii'!e 
t'>  let  the  c/.iach  pass.  A  ihort,  fair- 
haired  v'^ng  r-^a:!.  rn  l^ia?;^-  r<nigh 
knidccrs  and  S'/ri'Mc,  the  v^its  of  hia 


L  a  still  deeper 
peace  seti>d  d>j«ii  i^ioa  \~ictoria. 
Clerks  and  accoccaaBCs.  ankig  oa  h^fa 
stools,  stirred  kismeij  tca-ci^is.  9rat- 
ter»  b^pn  tr^  go  uft  at  <Ace  and  show- 
windows  TaH  iDcn  in  fai^  hats  and 
Vjng  coats,  wcmcn  ir.  hgta  costmncs  and 
drooping  straw  boT:ryi?.  sat  in  littk 
groups  about  the  li^.  shadowy  tea  Toom 
of  the  hf4eL 

"Aw  ri!:r  f  ^nrkicd  Diana  in  a  flow- 


■THE  WONDER  WORK  OF  WATER." 


huge  shoes  an  inch  thick,  came  climbing 
up  from  the  sea,  a  tail  of  red-faced  elders 
panting  behind  him.  The  Master  Show- 
man touched  his  hat  and  bowed. 

"Who  is  that?"  queried  the  Pessimist. 

"That,"  answered  the  Showman,  im- 
pressively— as  wiien  Barnum  points  out 
the  Itlood-Sweating  Hchemoth  of  Holy 
Writ — "that  is  a  second  cousin  of  the 
Duke  of  Argyll." 


ering  muslin.  "Well  rawther!"  lispcj 
the  giant  beside  her,  twisting  his  droop- 
ing red  moustache. 

The  Master  Showman  led  his  audi- 
ence through  the  cool  and  quiet  room. 
The  giant  lifted  his  blue  eyes  in  a  slow, 
insolent  stare.  "North  American  China- 
men," he  said,  calmly.  "Yankee  com- 
pany promoters  from  the  mainland.  A 
bally  bore!" 


"THE  MOUNTAINS  MARCHED  UNBROKEN  TO  THE  SOUTH." 


"Well,  rawther,"  Diana  answered. 
Night  came  in  over  the  city.  The 
lights  went  slowly  out,  one  by  one.  A 
soft  wind  from  the  Pacific  blew  over  the 
island  of  Vancouver.  The  air  was  faint 
with  the  perfume  of  roses.  Victoria 
slept. 

"Homesick?"  questioned  the  Master 
Showman  next  morning.  "A  bit  tired 
of  British  quiet  and  formality?  Well, 
I'm  going  to  take  you  back  for  a  day  to 
the  only  country  where  not  one  man  in 
a  hundred  knows  the  words  of  his  na- 
tional anthem.  The  steamer  for  Seattle 
is  waiting." 

All  afternoon  and  until  late  in  the 
evening  the  saucy  white  ship  sailed  to 
the  south  and  west,  across  the  wonder- 
ful Straits  of  Juan  de  Fuca,  where  the 
ocean  stretches  out  its  many-fingered 
hand  to  clutch  the  land.  The  Master 
Showman  turned  his  audience  over  to 
another  Bamum.  This  circus  was  not 
on  his  lot. 

Presently,  against  the  black  velvet 
night,  a  dozen  great  hill  sides  burst  into 
sudden  flame. 

"Prc^ess  Personified !"  cried  the  new 
barker.  "The  Peerless  Pride  of  the  Pa- 
cific!   The  Magic  Metropolis  of  a  Min- 


ute! The  Hurricane  of  Hustle!  Seattle, 
the  Spfendid,  Sits  Shining  on  her  Soar- 
ing Summits !  Hurry  up !  Get  in !  The 
automobiles  can't  wait!" 

All  the  electric  lights  in  the  world 
were  ablaze.  The  front  of  every  grocery 
store  glistened  like  a  crystal  palace. 
Every  dentist  and  doctor  had  hung  out 
a  flashing  wheel,  with  revolving  arms — 
a  dazzling  whirl-i-gig  of  red  and  yellow 
and  purple  lights.  Up  and  down  each 
street  rushed  brilliantly  lighted  street 
cars.  Men  and  women  hurried  to  and 
fro.  Automobiles,  spinning  round  cor- 
ners, speared  the  crowds  with  their  long 
lances  of  flame.  In  the  near  distance 
bands  were  blaring;  a  ragged  volley  of 
cheers  followed  a  marching  column  up 
the  street, 

"Here's  the  hotel,"  said  the  Barker, 
as  the  cars  stopped  before  a  tall,  blazing 
tower.  "A  year  ago  a  hill  two  hundred 
feet  high  stood  here.  Look  out  for  the 
steam-shovel." 

Back  of  the  great  hotel,  working  under 
flaring  torches,  half  a  dozen  demoniac 
mechanisms  bit  and  tore  into  the  ja^ed 
sides  of  a  tremendous  cliff, 

"Hills!"  sniffed  the  Barker.  "Hills 
are  nothing  to  us.     We    eat  'em  alive. 
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We  filled  up  part  of  the  ocean  with  what 
we  dug  out  here.  Hurry  up  and  change 
your  collars.  We've  got  to  get  out  to 
the  exposition." 

Five  miles  the  cars  ran  over  perfect 
roads,  rising  and  falling,  turning  and 
twisting  through  a  wonderful  evergreen 
forest  of  giant  firs  and  cedars,  looking 
out  over  ocean  and  lakes,  backed  by  far- 
off,  faint  mountains,  their  white  pin- 
nacles silvered  by  the  moonlight. 

"How  old  are  these  trees?"  asked  the 
Pessimist,  lamely. 

"Son,"  replied  the  Barker,  a  solemn 
note  in  his  voice,  "this  forest  was  Prim- 
eval when  Pilate  was  a  Pup." 

On  the  top  of  a  great  rounding  hill 
the  automobiles  rested  for  a  moment. 
In  front  the  ground  dropped  sharply  to 
a  wide,  flat  valley.  In  the  middle  dis- 
tance lay  a  lake  of  fire,  set  in  a  green- 
black  forest  of  tall  firs. 

"There  she  is!"  sang  the  exultant 
voice.  "All  ready  and  paid  for  on  the 
opening  date.  Look!  That's  the  air 
ship  going  up!  See  the  blaze  of  light 
along  the  Pay  Streak !  Smell  the  roses ! 
Look  at  old  Mount  Ranier,  with  his 
white  nightcap  on!  Take  my  word  for 
it,  children,  this  is  some  show !" 

The  automobiles  spun  down  the  hill 
and  on  across  the  valley  and  presently 
one  made  out  clearly  the  great  buildings 
of  the  exposition.  The  foundation  walls 
seemed  built  of  solid  masses  of  red  and 
saffron  roses,  great  white  Shasta  daisies 
and  pink  and  purple  sweet  peas.  Above 
soared  airy  pillars  and  arches  of  white 
staff.  And  all  the  pinnacles  and  para- 
pets were  festooned  with  fiery  stars. 
Fairy  land  was  sentinelled  by  solemn 
black  firs  and  cedars,  towering  up  a  hun- 
dred feet.  A  score  of  fountains  threw 
shining  spray  into  the  air.  In  the  dim 
distance  brooded  the  tremendous  moun- 
tain. 

"Alaska  Building!"  cried  the  Barker. 
"There's  a  million  dollars'  worth  of  gold 
dust  in  that  pile  on  the  floor !  Forestry, 
Japan,  British  Columbia,  Agriculture ! 
Hurry  up!  The  train  leaves  in  fifteen 
minutes  and  we've  five  miles  to  run !" 

Gasping,  half-breathless,  we  fore- 
gathered, back  again  in  the  railroad  car, 
after  that  wild  dash  through  the  night. 
The  Dyspeptic's  face  wore  an  expression 
of  agitation  and  agony.     The  Pessimist 


kicked  viciously  at  the  leg  of  a  chair. 
Even  the  serene  brow  of  the  Poet  was 
deeply  wrinkled. 

"Well,  well,  well!"  said  the  Master 
Showman.  "Even  you  Yankees  from 
Chicago  are  played  out.  Tomorrow  you 
shall  have  peace  and  quiet — a  restful  day. 
Get  to  bed  now  and  calm  your  nerves." 
He  smiled  broadly.  The  stage  was  set 
for  one  of  his  justly  celebrated  dramatic 
contrasts. 

Through  the  darkness  the  train  ran 
northward,  climbing  the  coast  range  of 
British  Columbia  and  on  into  the  vast, 
wild,  quiet  mountain  country.  In  the 
pink  and  gray  wonder  of  the  morning 
the  car  stopped  at  a  lonely  junction  re- 
joicing in  the  name  of  Sicamous. 
Presently  a  small,  panting  switch  en- 
gine coupled  on  and  went  coughing  away 
to  the  south  over  a  branch  line  into  a 
still  wilder  and  more  lonely  country. 
With  a  final  snort  it  stopped  at  the  edge 
of  a  sheet  of  beryl-blue  water,  where  a 
side-paddle  steamer  lay  waiting  us.  For 
hours  the  ship  steamed  straight  on  down 
a  great  fresh  water  lake  eight  miles  long. 
On  either  side  rose  bare  brown  hills, 
spotted  with  faded  bunch  grass  and  gray 
sage  brush.  The  air  was  cool  and  tasted 
of  elemental  freshness.  At  the  end 
waited  a  couple  of  small  branded  ponies, 
pulling  a  low  surrey  and  driven  by  Joe 
'arwood — ^not  even  irrigation  will  make 
Hs  grow  in  cockney  soil.  The  ponies 
trotted  smartly  down  a  deep  gulley  and 
up  again  in  a  curve  along  the  high  back 
flank  of  the  hills.  There  the  surrey  stop- 
ped. Below  on  the  great  flat  benches  of 
land,  walled  by  the  brown  hills,  with 
white  peaks  showing  above  and  behind 
them,  lay  a  thousand  acres  of  pink  and 
white  apple  blossoms. 

"The  Wonder  Work  of  Water !"  an- 
nounced the  Master  Showman  in  tri- 
umph— back  again  now  under  his  own 
canvas.  "The  Dry  Dun  Desert  Made 
Fruitful  by  Irrigation's  Artful  Aid." 

The  orchard  owners  lived  in  handsome 
villas,  drove  their  motor  cars  through 
the  blooming  valleys,  rode  on  blooded 
hacks  about  the  mountain  roads,  whip- 
ped the  swift-running  brooks  for  trout. 
The  eldest  son  of  one  was  just  home 
from  a  year  of  art  study  in  Paris ;  Miss 
Victoria  was  finishing  at  Montreal. 
"Two  hundred  dollars  an  acre  is  the  av- 


THE  LAND  ROSE  IN  SHELVES  AND  TERRACES." 


erage  net  profit,"  said  the  griy-haired 
father,  "taking  ten  years  together.  But 
it  is  not  a  poor  man's  proposition — un- 
less he  be  a  mason  or  a  carpenter  and 
can  support  himself  during  the  five  or 
six  years  of  waiting." 

That  night,  while  the  wheels  hummed 
steadily  on  the  back-trail  eastward  we 
sat  late  in  the  long  car,  talking  of  the 
ordered  beauty  of  the  irrigated  orchards 
— ten  thousand  low  trees,  all  perfect, 
all  of  a  height  and  the  same  domed 
shapeliness,  each  at  its  exact  spot  in  the 
ordered  line  and  equidistant  from  its 
neighbors,  the  ground  heneath  as  clean 
and  carefully  cultivated  as  a  flower-bed, 
clear  water  from  the  mountain  snows 
ninoing  in  shallow  ditches  between  the 


brown  trunks^at  once  a  thing  of  beauty 
and  a  work  of  art. 

"Up  in  the  Selkirk  mountains,"  said 
the  Master  Showman,  as  we  started  to 
turn  in,  "live  two  old  friends  of  mine, 
Ben  Abel  and  Ed  Brewer.  Ed's  brother 
is  Mr.  Justice  Brewer  of  your  Supreme 
Court  in  the  States.  Both  are  mining 
prospectors  of  twenty  years'  standing 
along  the  upper  waters  of  the  Columbia. 
I  know  also  a  couple  of  ranchmen  in  the 
upper  valley.  A  month  ago  I  sent  them 
word  by  pony  express  that  we  were  com- 
ing. I  want  you  to  get  a  glimpse  of  the 
hardships  of  real  pioneer  life.  Tomor- 
row we'll  go  up  the  valley,  a  hundred 
miles  from  the  railroad  and  pay  them  a 
visit." 


"THE  SHIMMERING  SILVER  RIBBON  OF  THE  COLUMBIA." 
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"Keep  your  seats,  ladies  and  gentle- 
men," grinned  the  Pessimist,  through 
the  open  door  of  his  state  room.  "Gen- 
tlemanly ushers  will  now  pass  among 
you,  selling  tickets  for  the  grand  concert 
to  be  held  under  the  main  canvas  im- 
mediately at  the  conclusion  of  the  regu- 
lar performance." 

At  noon  the  next  day  a  big  box-car 
stood  beside  us  on  the  side-track  at  the 
little  town  of  Golden,  lying  at  the  bottom 
of  a  high  bowl  of  mountains.  The  Mas- 
ter Showman  looked  at  its  closed  doors 
and  frowned  forbiddingly.  He  took  off 
his  coat  and  uttered  a  loud  spell.  Forth- 
with an  Irish  afrite  in  blue  overalls  came 
from  the  freight  house  and  sent  small 
boys  scurrying  through  the  quiet  streets. 
Presently,  out  of  the  clouds,  appeared 
six  little  grinning  Japanese,  a  couple  of 
tall  Swedes,  three  Hindoos  in  yellow  and 
green  turbans,  a  Siwash  Indian  and  a 
Member  of  Parliament.  Inclined  tracks 
of  hewn  logs  were  laid  up  to  the  opened 


doors  of  the  box  car,  from  within  which 
came  the  sound  of  sharp  explosions — 
both  gaseous  and  vocal.  Then — and  no- 
body was  in  the  least  astonished — two 
big  touring  cars  crept  cautiously  down 
to  the  ground,  their  engines  throbbing, 
a  leering,  expectant  chauffeur  at  the 
wheel  of  each. 

"Get  in,"  said  the  Master  Showman, 
simply.  "We've  a  hundred  miles  to  run 
through  the  mountains  before  dinner." 

"But "  objected  the  Poet,  looking 

out  anxiously  at  the  ragged  hills  and 
tremendous  peaks  which  walled  the  val- 
ley. The  Poet  tries  always,  even  in  his 
wildest  flights  of  fancy,  to  keep  his  feet 
on  the  solid  ground. 

"Of  course  we  ought  to  pole  our  flat- 
bottomed  boats  up  the  river,"  admitted 
the  Showman,  "or  travel  over  country 
with  pack-horses — ^but  we  haven't  time 
for  that.  Hope  the  prospect  doesn't 
alarm  you?  These  mountain  roads  may 
be  a  bit  rough,  but  they're  really  not  so 
bad." 

Still  talking,  he  climbed  into  the  seat 
beside  the  chauffeur  and  the  car  started. 
It  dashed  over  the  little  bridge  which 
leaped  the  icy,  rushing  water  of  the 
Kicking  Horse,  spun  sweetly  up  a  long, 
steep  hill  and  straightened  away  on  one 
of  the  high  upper  shelves  of  the  valley. 
"Wait  for  you  at  Spillamacheen — forty 
miles  out,"  he  cried,  with  a  farewell 
wave  of  the  hand. 

"Spillamacheen !"  the  Poet  gasped, 
staring  at  the  Member  of  Parliament. 

"Indian  name,"  the  Member  answered. 
"Perhaps  they  had  a  prophetic  sense  of 
humor.     Get  in." 

At  the  top  of  the  hill  the  road  turned 
due  south,  running,  level  and  narrow, 
along  a  ten-foot  shelf  cut  out  of  the 
shoulder  of  the  mountain.  On  that  side 
close-growing,  scraggling  firs  climbed 
up  to  shut  out  the  sky.  At  the  right  the 
fall  was  sheer,  the  cliff  dropping  three 
hundred  feet  to  a  wide  river  channel, 
filled  with  light-blue,  swift-running, 
foamy  water. 

"That's  the  Columbia,"  said  the  Mem- 
ber, in  his  best  parliamentary  manner. 
"From  the  source  it's  a  big,  proud,  mas- 
terly river.  Steamboats  run  all  the  way 
from  Golden  up  to  the  beginning  of 
things  at  Windemere  and  the  Colum- 
bia lakes.    And  every  spring  the  silver 
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salmon  fight  their  way  up  the  two  thou- 
sand miles  from  the  Pacific  and  the 
Siwashes  and  Shuswaps  spear  them  in 
the  shallows." 

Just  ahead,  the  narrow  road,  over 
which  the  motor  purred  so  softly, 
seemed  to  end,  jumping  off  into  space 
over  the  side  of  a  tremendous  precipice. 
Power  off  and  brakes  on,  the  big  car 
coasted  on,  turning  at  the  edge  and  al- 


cled  out  to  the  river.  At  the  water's 
edge  stood  a  tall,  dead  cedar.  Its  brown 
top,  a  hundred  feet  in  air,  was  crowned 
with  a  tangle  of  dead  branches.  From  it, 
as  the  car  rushed  by,  rose  a  huge  brown 
bird,  its  great  wings  lifting  it  in  slow 
spirals  into  the  blue.  Its  head  and  neck 
were  white  and,  as  it  climbed,  it 
screamed  back  hoarse  curses. 
"There,  you  Yankees,"  said  the  Mem- 


THICKLV  DOTTED  WrTH  TALL  FIRS  AND  CEDARS.- 


most  at  right  angles  to  run  down  a  steep 
draw  into  the  valley. 

"That — "  stammered  the  Poet,  his 
hands  instinctively  clutching  the  sides  of 
the  car — "that  was^magnincent.  I  hope 
you  know  the  road," 

"I  don't  think  a  motor  has  made  the 
trip  before,"  answered  the  Member. 
"But  I  ride  all  over  the  country  on 
horseback  before  each  election.  My  dis- 
trict is  a  trifle  more  than  twice  as  large 
as  the  state  of  New  York,  but  I  know 
most  of  the  roads  and  all  the  voters  in 
it.  ril  tell  the  chauffeur  before  we  come 
to  anything  really  bad." 

At  the  bottom  of  the  hill  the  road  cir- 


ber,  pointing  upward.  "The  valley's  full 
of  your  birds  of  freedom,  stealing  the 
fish  that  our  hard-working  ospreys 
catch." 

The  southerly  end  of  the  draw  was 
filled  with  an  ascending  series  of  conical 
hillocks,  rising  one  above  the  other. 
The  road  ran  circling  about  them,  pass- 
ing from  each  to  the  next  higher  over  a 
high  dirt  fill.  Twisting  and  turning  the 
car  climbed  for  eight  hundred  feet  to  the 
bottom  of  what  looked  to  be  a  half  per- 
pendicular cliff. 

"This  is  the  Sinclair  grade,"  said  the 
Member.  "From  here  to  the  top  will  be 
a  test  for  the  motor." 
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The  chauffeur  threw  in  the  lowest 
speed,  looked  to  the  emergency  brakes 
and  started.  Slowly,  but  staunchly,  the 
great  car  took  the  tremendous  grade, 
while  the  Pessimist  cast  down  an  uneasy 
eye  in  the  search  for  thick  tree-tops  a 
couple  of  hundred  feet  below.  At  the 
very  top  the  car  straightened  out  again 
on  the  level  shelf  and  the  Member  cried, 
"Now  look!" 

We  gazed  down  and  out  into  space,  a 
vast  gulf  filled  with  sparkling,  golden 
air.  Straight  below  lay  the  shimmering 
silver  ribbon  of  the  Columbia,  stretching 
away  in  curves  through  the  center  of  the 
picture.  From  its  low  banks  the  land 
rose  slowly  in  wide  shelves,  terrace 
climbing  above  terrace,  some  flat  and 
smooth,  others  swelling  in  gentle  curves. 
There  was  no  undergrowth,  only  the 
ragged  gray  carpet  of  bunch  grass,  thick- 
ly dotted  with  tall  firs  and  cedars.  For 
five  miles  straight  away  to  the  west  the 
valley  lay  like  the  vast  park  of  some 
great  feudal  overlord,  long  planted  and 
cultivated  with  careful  art.  For  five 
miles  further  the  foothills  rose,  climb- 
ing slowly  up  in  scattered  ranks. 
Still  beyond — shutting  off  the  world — 
loomed  the  Selkirk  Mountains,  peak 
piled  above  peak,  the  liighest  range 
against    the    sky.     From    the 


brown  foothills,  the  color  rose  in  deep 
green  and  yellow,  to  lighten  into  blue 
and  white  and  faintest  purple  on  the 
further  summits.  For  a  hundred  miles 
the  mountains  marched  unbroken  to  the 
south. 

Parallel  with  them,  towering  pre- 
cipitously to  the  left  of  the  car,  the  sis- 
ter range  of  the  Rockies  st latched  away 
without  a  gap  to  the  south,  further  than 
the  eye  could  follow.  In  the  far  south- 
erly distance,  centered  between  the 
mountain  ranges,  a  dim  blue  lake 
glowed  like  an  amethyst  in  its  setting  of 
green  and  gold.  To  the  north  the 
mouth  of  the  valley  was  blocked  by  a 
single  tremendous  peak,  A  thick 
blanket  of  clouds  was  wrapped  about  its 
shoulders,  its  sharp  white  summit  pro- 
jecting through  them  into  the  blue.  Just 
below  the  clouds  a  band  of  white  grew 
constantly  wider. 

"It's  snowing  up  there  on  Mount  Sir 
Donald,"  said  the  Member. 

"I  think."  said  the  Poet,  slowly,  "I'll 
get  out  here  and  build  me  a  stone  castle, 
with  a  tall  tower  facing  the  west." 

For  sixty  miles  the  smooth  road  ran 
along  the  high  upper  edge  of  that  tre- 
mendous valley,  lying  still  almost  virgin 
and  inviolate  between  its  mountain 
ranges.     Then  it  threw  itself  recklessly 


■IN  THE  DISTANCE  A  DIM   BLUE  LAKE  GLOWED  LIKE  AN  AMETHYST." 


-THE  DRAW  AT  HORSE  THIEF  CREEK." 


in  wide,  dropping  circles  down  to  the 
bottom  of  a  great  gorge,  through  the 
center  of  which  a  swift  creek  plunged 
down  to  the  river.  Looking  tack  the 
Pessimist  made  out  a  blazing  bit  of  scar- 
let climbing  the  steep  draw  between  the 
mountains. 

"This  is  Horse  Thief  Creek,"  ex- 
plained the  Member,  "and  Red  Jacket, 
climbing  up  the  gorge  there,  is  a  mem- 
ber of  the  Northwest  Mounted  Police. 
They  can  go  alone,  anywhere,  on  their 
reputation.  Everybody  in  this  country 
knows  that  an  injury  to  a  mounted  po- 
liceman is  never  forgotten  and,  sooner 
or  later,  is  adequately  punished.  Some- 
limes  a  horse  thief  or  stage  robber  es- 
capes across  the  line  from  the  States 
and  tries  to  hide  in  our  mountains,  but 
on  the  first  notice,  the  men  on  horse- 
back start  out  in  ones  and  twos  from  the 
scattered  stations  and  search  every  gully 
and  draw  in  the  mountains,  until — be  it 
a  month,  six  months  or  a  year — the 
fugitive  is  captured  and  brought  in  on  a 
led-horse  or  driven  back  again  to  the 
south." 

As  he  spoke,  the  car  .spun  across  a 
bridge  over  the  creek  and,  turning,  ran 
into  the  midst  of  a  cluster  of  small  frame 
houses  on  the  river  bank.     It  was  dusk 


and  the  long  lances  of  light  from  the 
motor's  lamps  startled  the  people  who 
stood  talking  before  the  general  store. 
Another  turn  and  we  stopped  before  a. 
long,  low  house,  the  door  of  which  stood 
hospitably  open. 

"This  is  the  house  of  Robert  Randolph 
Colin  Donald  McTavish,"  said  the  Great 
White  Chief,  who  was  waiting.  "Here's 
where  you  get  dinner  and  your  first 
touch  of  the  trials  and  hardships  of  pio- 
neer life." 

The  McTavish,  himself,  standing  just 
inside,  pointed  eloquently  to  the  first  of 
the  hardships,  a  great  silver  punch  bowl 
on  the  sideboard.  Presently,  after  a 
couple  of  silent,  ivory  Chinamen  had 
served  a  dinner  of  which  Fifth  Avenue 
would  boast  for  a  year,  the  Master  Show- 
man lifted  his  glass  of  wine. 

"I  give  you  the  Last  West,"  he  said. 
"The  Last  Frontier  of  the  White  Man." 

"Hear!  Hear!"  cried  old  Ben  Abel, 
the  miner,  wagging  his  vast  gray  beard. 
Out  in  the  drawing  room  a  big  phono- 
graph began  to  rattle  out  the  last  coon- 
song.  The  McTavish  drew  back  his 
chair. 

"Thanking  You,  One  and  All  for  Your 
Kind  Attention,"  laughed  the  Pessimist, 
as  we  rose. 


TO   MAKE   "OLE   MISS"   PAY 

By  JOHN   L.   MATHEWS 


A  COUPLE  of  years  ago  I  went 
from  St.  Louis  to  Memphis 
and  back  on  the  steamboat 
Georgia  Lee.  We  left  St. 
Louis  only  a  couple  of  days 
behind  the  schedule,  and  arrived  in  Cairo 
two  days  and  a  half  overdue.  At  Cairo, 
in  the  expressive  langfuage  of  the  river, 
"the  niggers  jumped  5ie  boat," 

In  other  words,  the  roustabouts 
struck.  They  could  make  more  money 
picking  cotton,  and  Cairo  was  a  good 
place  in  which  to  join  a  cotton-picking 
gang.  It  took  us  ten  hours  to  get  a  crew 
of  "green"  negroes  to  handle  the  freight 
out  of  Cairo.  We  were  three  and  a  half 
days  late  at  Columbus,  and  four  and  a 
half  when  we  got  to  Memphis,  owing  to 
the  difficulty  the  inexperienced  hands  had 
handling  the  cotton  bales. 

An  old  darky  who  is  used  to  the  river 
will  take  one  end  of  a  bale  of  cotton  on 


a  bank  forty  feet  high,  with  an  equally 
experienced  hand  on  the  other  end ; 
each  of  them  will  give  a  twist  at  his  end 
of  the  bale  with  a  bale  hook,  and  no 
matter  how  rough  the  ground  or  how 
slippery,  they  will  roll  the  cotton  down 
the  precipitous  bluff  straighter  than  it 
would  be  believed  possible,  land  it  on  the 
end  of  the  stage,  send  it  racing  across  to 
the  guard  of  the  boat,  give  it  a  quick  turn 
that  directs  it  to  the  port  or  starboard 
guard,  and  have  it  in  position  with  amaz- 
ing rapidity.  After  which  they  stroll  at 
a  very  leisurely  gait  back  up  the  bank 
to  look  for  another  bale. 

But  a  green  darky  with  a  bale  hook 
is  a  very  different  proposition.  On  this 
trip  of  the  Georgia  Lee,  I  frequently  saw 
these  inexperienced  young  negroes  start 
down  from  the  upper  edge  of  the  bluff 
while  the  bale  hook  was  still  imbedded 
in  the    cotton;    and,    not    being    quick 
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river.  This  happened  not  once  but  many 
times,  until  the  mate's  store  of  profanity 
was  exhausted  and  he  spoke  with  de- 
spairing politeness  to  the  roustabouts. 

Coming  back,  our  experience  was 
much  the  same.  We  landed  at  Hen  and 
Chickens  towhcad  and  marooned  three 
roustabouts  who  had  organized  a  union 
and  were  about  to  start  a  strike.  We 
marooned  them  too  late.  At  the  next 
landing  the  entire  crew  struck  for  a  raise 
in  wages.  After  an  hour's  delay,  they 
got  it.  Before  we  reached  Osceola  they 
had  struck  fWice  more  and  their  de- 
mands   had    been    granted.   .  At    every 


went  on  deck.  We 
were  hardly  out 
of  sight  of  Car- 
uthersville.  We  were  in  fact  tied  up  at 
Gayoso,  beside  a  large  pile  of  lumber. 
On  the  lumber  pile,  on  the  grass  on  the 
levee,  and  under  the  trees  which  fringed 
it,  lay  our  darkies ;  many  of  them  heels  in 
air ;  some  of  them  throwing  dice ;  all  of 
them  enjoying  the  clear  air  of  the  morn- 
ing with  the  spirit  of  real  gipsies. 

"What  is  the  trouble,  Captain?"  I 
asked. 

The  captain's  reply  would  hardly  ap- 
pear well  in  print,  but  the  gist  of  it  was 
the  crew  had  struck  again. 

"What  for?"  I  asked. 

"I  do  not  know  yet,"  said  the  captain. 


landing  the  boat  was  hung  up  from  half     "They    are    trying    to    make    up    their 


an  hour  to  an  hour  waiting  for  them  to 
make  up  their  minds  whether  they  would 
unload  the  freight. 

We  went  out  of  CaruthersviUe  about 
six  o'clock  one  evening,  being  then  six 
days  late,  and  were  due  at  New  Madrid 
about  two  in  the  morning.    As  I  was  to 


minds." 

As  he  spoke  a  committee,  which  had 
been  consulting  on  the  levee,  evidently 
did  '  make  up  its  mind  and  came 
aboard  and  summoned  the  mate.  In  a 
few  minutes  the  mate  came  stumbling 
and   swearing   up   the   stairway   to   the 


leave  the  boat  at'New  Madrid,  I  asked  deck  where  the  captain  was. 

the  porter  to  wake  me  about  midnight.  "What   is   it   they   want   this   time?" 

At  daybreak  I  awoke  and  the  boat  was  asked  the  captain. 

still;    the    engines    were    not    running;  "Bread  rolls  for  breakfast,"  said  the 

there  was   no   vibration;   not  a   sound,  mate. 

I  might   have   been   marooned   also   on  There  was  a  long  and  eloquent  silence. 
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The  captain  could  think  of  nothing  to 
say.  No  words  he  had  ever  heard  on 
the  river  in  all  his  life  were  adequate  to 
this  situation.  At  last  he  swallowed 
hard  and  turned  to  the  mate. 

"All  right,"  he  muttered;  and  the 
mate  went  back  and  ordered  the  cook  to 
prepare  bread  rolls  for  the  crew's  break- 
fast. Instantly  the  gang  on  the  river 
woke  up.  The  boards  began  coming 
over  the  bank  to  a  merry  tune  and  by 
noon  we  had  loaded  the  lumber  pile  and 
were  on  our  way  across  to  Tiptonville. 

This  is  not  an  unusual  experience  on 
the  Mississippi.  It  is  just  one  of  many 
adventures  that  have  befallen  the  packet 
boat  in  increasing  numbers  since  the 
war  time  set  the  darkies  free,  and  left 
the  river  transportation  con^>anies  with 
an  old  fashioned  method  of  handling 
freight  based  upon  slavery,  which  they 


were  unable  to  adjust  at  the  same  time 
to  the  condition  of  free  labor  and  the 
character  of  the  darky. 

Harris  Dickson  has  described  roust- 
abouts and  their  ways  for  this  magazine 
from  a  life  of  long  experience  with 
them,  and  I  can  not  add  to  his  account. 

My  purpose  here,  rather,  is  to  de- 
scribe the  new  methods  that  are  coming. 
For  the  old  days  of  the  darkies  are  prac- 
tically gone,  and  electricity  applied 
through  fast  and  powerful  cranes  is 
henceforth  going  to  handle  cargoes  on 
the  river  boats  from  the  bank  to  the 
hold  and  from  the  hold  to  the  bank.  It 
has  been  a  long  time  coming,  but  now 
it  is  coming  swiftly  and  before  another 
year  comes  round,  every  city  from  St. 
Louis  to  Memphis  will  have  its  ter- 
minal docks  in  operation,  and  every  cot- 
ton plantation  between  those  cities  will 

be  served  by  bathes  carrying,  instead 


FLOATraO  CRANE  SUrTABLE  FOR  RIVER  USE. 
bardcd  of  140  Ions.    It  could  load  mcrchaodjie  of  aoy  a 


cr  ateamer  Irom  h  floilini  dock. 


Tbe  lower  of  these  U 


WHERE  PROFITS  DISAPPEAK. 
rjem  abows  Ihe  present  Missinsipni  method  ol  loadini  i 
CermaD  mt-Ihod.    Tbi;  contrail  nucdi  no  com 


opmetit  SO  radical  and  so  remark- 
able that  it  has  been  difficult  for  the 
majority  of  the  people  to  understand 
it.  As  if  with  a  simultaneous  impulse, 
the  leading  river  and  railway  traffic  men 
have  taken  up  the  study  of  the  river  as 
a  mover  of  cai^oes  of  national  impor- 


tance, in  combination  with  railroads  and . 
ocean  steamships,  handlinjj  in  part  of 
their  course  the  big  burdens  which  the 
railways  now  carry  with  so  much  ex- 
pense and  so  much  difficulty.  This 
radical  change  has  so  stirred  the  traffic 
men  that  every  city  in  the   Mississippi 


Above  are  IreJshthi 


than  the  Mississippi.     Wait- 
ing patiently  for  a  stable  and 
definite   channel,   the   river- 
ucammoiuEioM  lor  nvor  uiippiDa  od  me  Miuinippi.  ^^^    have,    nevertheless,    a 

waterway  which  is  well 
Valley  is  turning  new  attention  to  the  worth  using  and  which  can  be  made  a 
modernizing  of  river  trafhc.  very  profitable  and  extensive  carrier. 

It  has  brought  to  light  several  facts  But  to  use  it  requires  the  employment 
long  lost  sight  of  in  the  Valley,  One  of  of  boats  which  can  be  propelled  cheaply, 
these   is  that   there  are  three  principal      which  carry  the  cargo  in   such  a  way 


essentials  for  any  sort  of  river  traffic, 
and  that  a  good  channel  is  but  one  of 
them.  The  other  two  are  proper  boats 
and  proper  terminals.  It  has  also  made 
it  evident  that  every  river  terminal  must 
have  a  railway  connection  and,  where 
possible,  a  belt  railway,  in  order  that 
river  and  railway  may  work  together 
with  the  greatest  facility. 


that  insurance  at  low  rates  can  be  ob- 
tained, and  which  are  so  designed  that 
the  freight  can  be  handled  in  and  out  by 
machinery  at  a  minimum  of  expense. 
This  at  once  bars  the  old-style  packet 
boat  with  her  wooden  hull,  wooden 
cabins  and  flimsy  structure.  With  such 
a  boat  all  freight  must  necessarily  be 
moved  by  hand,  the  flimsy  cabins  forbid 


The  channel  of  the  Mississippi  is  not     insurance,     and     the    cabin     structure 
ideal.     It  is  still  shifting;  the  banks  are     weight    forbids   the   carrying   of   much 


still  cutting  and  caving;  bars  arc  still 
forming.  But  during  two  hundred  days 
in  the  year  barges  drawing  nine  feet 
can  come  up  to  St.  Louis.  Every  day 
in  the  year  barges  drawing  six  feet  can 
make  the  trip.    Above  St.  Louis  there  is 


_  a  given  draft. 

The  passenger  and  freight  business 
must  be  absolutely  divorced,  the  cabins 
stripped  oflf  the  freight  hull,  the  wood 
replaced  by  steel,  compartment  bulk- 
heads placed  in  the  hull,  and  the  deck 
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open  to  the  sky,  broken  by  frequent  and 
weather-tight  hatches.  Freight  barges, 
propelled  by  strong  towboats,  offer  the 
only  solution  for  the  main  through 
movements.  Freight  packets,  something 
like  lake  steamers,  with  engines  and 
pilot  house  aft,  and  a  long,  hatched  deck 
forward  equipped  with  two  or  three  tall 
mast  derricks  for  swinging  freight  to 
and  from  high  banks,  are  the  essentials 
for  the  local  cotton-collecting  business. 

With   the  boat   the   freight   handling 
must     be     revolutionized.     The     negro 
roustabout  must  be  put  off  the  river  and 
the  electric  motor  substituted  for  him. 
On  the  river  today  one  piece  of  freight 
makes  a  load  for  one  negro,  so  long  as 
he  is  able  to  lift  it.     The  lifting  of  an 
800  pound  box  of  bacon,  which  is  the 
ordinary  size  that  goes  down  the  river, 
requires  a  gang  of  four  to  eight  men; 
and    sometimes   sixteen   or   twenty   are 
required  to  support  this  heavy  load  on 
the  chain  dc^s  and  push  and 
pull  it  by  main  force  up  a  steep 
and  slippery  gully  to  the  top  of 
the  bank.    I  have  known  a  boat 
to  take  two  or  three  hours  to 
land    two    or    three    of    these 
boxes. 

At  one  of  these  landings  of- 
fering tremendous  difficulties 
for  unloading  the  cai^o,  I 
have  seen  a  boat  lie  for  eleven 
hours  while  the  negroes  strug- 
gled to  carry  the  heavy  ma- 
chinery of  a  cotton  gin  up  a  wet 
bank  on  which  they  could 
hardly  secure  a  footing.  A 
steamboat  loaded  with  passen- 
gers, burning  coal  continuously, 
and  consuming  suppHes,  lay 
there  waiting  while  perhaps 
forty  negroes,  drawing  $2,50  a 
day  each  and  their  food,  worked 
for  eleven  hours  to  land  one 
shipment  of  freight  on  which 
the  company  received  perhaps 
$20,  or,  at  the  most,  $30  in 
freight. 

The  funniest  sight  I  have 
ever  seen  in  roustabout  freight- 
ing was  at  Tiptonville  in  the 
neighborhood  of  Kentucky 
Point,  An  enterprising  dealer 
had  bought  from  Memphis  a 
very  considerable  shipment  of  ,!r'u„'] 


ink  in  bottles,  which  was  brought  up 
by  steamboat.  It  is  a  common  sight  to 
see  the  darkies  loading  flour  in  sacks  or 
cotton  seed  in  bags,  one  sack  to  a  load. 
Two  husky  coons  stand  by  the  banks 
and  as  the  marching  carriers  come  up 
they  pick  up  one  sack  at  a  time  and  put 
it  on  the  brawny  shoulder  of  the  next 
in  line  who  marches  off  with  it ;  one 
sack,  one  load.  The  same  principle  ap- 
plied to  these  boxes  of  ink.  Six  five 
cent  bottles,  packed  in  sawdust  and  done 
up  in  a  box  made  of  veneer,  weighing 
about  two  pounds,  forming  about  a  six- 
inch  cube,  made  a  package ;  and  each  of 
twenty  or  twenty- five  darkies  secured 
one  of  these  packages,  balanced  it  on  his 
head,  and  solemnly  marched  ashore  and 
back  to  a  shed  one  hundred  and  fifty 
feet  from  the  river  where  he  placed 
his  box  on  the  pile.  The  spectacle  of 
twenty-fiv»  darkies  each  carrying  "one 
box,  one  load"  from  the  boat  to  the  shed 
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was  the  most  amusing  illustration  of 
American  river  methods  that  has  ever 
come  under  my  eye. 

In  contrast  with  this  is  the  new  method 
to  be  adopted,  the  using  of  standard 
sized  crates,  which  will  carry  from  two 
to  four  tons  each  of  these  small  pack- 
ages; sacks  of  flour,  bags  of  seed, 
cement,  sacks  of  grain,  brick,  tile,  shoe 
cases,  or  anything  that  is  handled  in 
large  amounts  in  packages,  in  such  a  way 
that  it  can  be  grouped  in  units  and  kept 
so  grouped  from  the  shipping  door  to 
the.  receiving  door.. 

There  will  always  be  a  very  consider- 
able river-bank  business  to  be  done  upon 
the  Mississippi  or  on  any  other  river. 
But  this  business  is  but  an  insignificant 
thing  compared  with  the  real  traffic  move- 
ments which  the  river  must  serve.  It 
is  the  big  cargo  movements  between  the 
principal  towns  that  we  are  interested 
in  as  a  nation,  and  for  the  establishment 
of  this  we  must  do  away  with  handling 
altogether  and  substitute  at  every  town 
a  permanent  landing  place  of  the  most 
modern  type. 

The  first  essential  in  a  terminal  dock 
is  an  abrupt  quay  wall  against  which  the 
barges  may  lie  while  loading  and  un- 
loading. Often  this  will  require  a  float- 
ing dock  or  wharfboat  until  the  banks 
are  made  stable,  but  even  when  it  is  a 
wharfboat  it  should  be  connected  with 
the  shore  warehouse  by  some  such  feat- 
ure as  a  Lidgerwood  cable  or  other  form 
of  transfer  apparatus.  Preferable  is  the 
direct  pier  or  quay  upon  the  bank,  and 
this  can  now  be  safely  erected  at  St. 
Louis,  Memphis,  and  most  of  the  princi- 
pal river  towns  where  Uncle  Sam  has 
installed  revetment.  Along  the  crest  of 
this  pier  must  be  placed  a  battery  of 
traveling  or  pivotal  cranes,  operated  by 
electricity,  and  capable  of  lifting  about 
four  tons  at  a  load.  Five  or  six  such 
cranes  will  serve  to  load  or  unload  a 
2,0(X)-ton  barge  by  daylight  of  a  single 
day  and  will  even  do  better  than  that. 

Within  the  swing  of  such  a  crane 
must  be  both  a  team  road  and  a  railway 
switch,  so  that  freight  so  designed  can 
go  directly  into  waiting  wagon  or  car. 
But  there  must  also  be  an  electric  tel- 
pher, or  a  truck  of  some  economical 
kind  for  conveying  freight  into  the  ware- 
house back  of  the  track,  and  storing  it 


there.  The  warehouse  should  have  on 
its  other  side  a  team  platform  and  an 
additional  railway  track.  The  time  will 
come  very  soon  when,  in  connection  with 
such  equipment  will  be  used  such  box 
cars  as  are  seen  at  Tehuantepec,  from 
which  the  roof  can  be  lifted  by  the  crane 
and  all  freight  lifted  in  and  lowered  into 
place  without  manhandling. 

The  cost  of  electric  power  for  lifting 
freight  from  the  boat  up  to  the  level  of 
a  wharf  above  highest  high  water  is 
about  two-tenths  of  a  cent  a  ton.  The 
whole  operation  of  transfer  can  be  ac- 
complished under  favorable  circum- 
stances for  four  cents  a  ton  and  should 
never  exceed  ten  cents.  Against  this 
contrast  the  cost  of  such  railway  ware- 
houses as  are  used  by  the  Missouri  Pa- 
cific, excellent  of  their  kind,  yet  in  which 
house  goods,  so-called,  cost  forty  cents 
a  ton  for  trucking  from  the  team 
through  the  freight  depot  into  a  box 
car  and  the  same  for  unloading.  Some- 
times this  cost  reaches  sixty  or  even 
seventy  cents  a  ton. 

With  the  old  type  boat  such  a  ware- 
house and  crane  equipment  would  be  of 
little  or  no  value.  But  with  the  long- 
decked  barge,  which  is  to  be  adopted, 
with  its  frequent  hatches,  every  bit  of 
cargo  can  be  placed  or  withdrawn  from 
overhead  with  the  utmost  facility. 

Some  of  these  new  methods  as  they 
are  used  abroad  I  presented  to  an  audi- 
ence at  Vicksburg  one  night  in  December 
through  the  medium  of  some  lantern 
slides  and  a  stereopticon.  One  of  the 
pictures  which  was  shown,  was  one 
which  appears  with  this  article  of  the 
steamboat  Choctaw  lying  at  Greenwood 
landing  on  the  Yazoo  River,  loading  hay, 
which  is  being  brought  aboard  from  a 
wagon  by  negroes,  each  of  whom  crosses 
a  gang  plank  and  comes  down  the  guard 
with  a  bale  of  hay  on  his  head.  I  may 
remark  in  passing  that  they  are  stacking 
the  hay  immediately  alongside  the  boiler 
under  the  passenger  cabins,  so  as  to  get 
a  good  start  for  one  of  those  typical 
old-fashioned  river  conflagrations. 

When  I  threw  this  slide  on  the  screen 
and  called  attention  to  it,  an  old  gentle- 
man in  the  audience  rose  up  and  inter- 
rupted me.  "I  want  to  say  right  here," 
he  said,  "about  that  picture  there,  that 
you  all  know  that  I  have  been  a  steam- 
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but  I  have  never  made  more  than  a  fairly 
decent  hving ;  and  sometimes  I  have  been 
in  debt  at  the  end  of  the  year.  I  never 
knew  where  my  money  went  to  until 
right  now.  Mr.  Mathews  has  shown  me. 
I  have  been  paying  the  money  out  all 
my   Ufe  to  that   line   of  negroes  there 


Louis. 

But  the  new 
■  method  will  be 
very  simple.  If  we  cannot  send  barges  up 
to  Minneapolis  to  load,  we  will  run  a 
switchtrack  to  the  boat  side,  build  our 
own  cars  with  removable  roofs,  handle 
the  sacks  in  crates  of  two  tons  each, 
load  and  unload  by  ■  electric  cranes 
through  the  car  roof,   and  in  a  single 


carrying    freight   up   the   bank;   and   I     swing  put  each  crate  into  its  place  in 


never  knew  where  it  went.' 

It  is  very  unusual  to  get  an  old  river 
man  so  quickly  converted  to  modern 
methods. 

With  loading  facilities  and  freight- 
crates  designed  and  built,  and  with  the 
proper  boats  provided,  the  river  traffic 
man  reaches  out  after  many  big  move- 
ments in  which  the  river  has  never  been 
a  factor.  At  Minneapolis,  for  example, 
there  is  produced  every  year  1,600,000 
tons  of  flour,  of  which  600,000  goes  to 
export. 

By  river?  Down  the  old  road  to  New 
Orleans?  Not  a  barrel  or  sack  of  it. 
All  by  rail,  overland,  to  some  seaport. 

The  old  boatline,   the  Diamond  Joe, 
used  to  have  it  put  in  cars,  pay  a  local 
switching  charge   for  the  ten   miles  to 
St.  Paul  where  the  navigation  ends,  un-     deal, 
load  the  sacks  by  hand,  team  them  to  the        In   1908  a  company 


the  hold.  Twelve  hundred  tons  on  four 
feet  draft  make  a  steel  barge  load ;  2,200 
tons  on  six  feet.  And  it  is  handled  out 
the  same  way  at  New  Orleans. 

That  is  the  new  business,  the  modern 
business.  When  it  is  compared  with  the 
"one  box  one  load"  roustabout  it  recalls 
the  Boston  Irishman  and  his  newly  in- 
vented mechanical  cotton-picker. 

"What  are  you  going  to  call  it?" 
someone  asked  him. 

"The  motor-paced  nigger,"  he  replied 
on  the  instant. 

Some  such  phrase  might  well  be  used 
to  describe  the  enlivening  of  river  trans- 
portation by  these  electric  installations. 
But  there  is  as  much  change  in  boats 
as  in  terminals.  For  about  boats  the 
river   man   has   been   learning   a   great 
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ployed  two  old 
boats;  a  tin  hulled 
stemwheeler  called 
the  Chester,  and  a 

wooden  hulled  one  named  the  Tennes- 
see, and  made  several  trips  during 
the  season.  The  last  trip  is  still  incom- 
plete, for  anyone  coming  into  Kansas 
City  during  the  winter  of  1908  might 
have  seen  the  cabins  of  the  Tennessee 
beside  one  of  the  Missouri  River  bridges, 
sticking  out  of  the  water  over  her  bat- 
tered hull,  which  had  been  pierced  by 


Missouri  River  trade."  Mr.  Twitchell  is 
a  quiet  and  reserved  gentleman  who  sel- 
dom indulges  in  open  bursts  of  humor; 
but  his  eye  unmistakably  winked  as  he 
said,  "When  you  sell  a  Kansas  City 
crowd  an  old  boat  again,  you  will  have 
to  come  early  and  catch  us  asleep." 

There  will  be  many  new  types  of  boats 
designed  for  river  use  in  the  next  few 
one  of  the  Missouri  River  snags.  An  years.  Electrical  propulsion  of  gangs 
"     "  '     "  of  bai^s  is  a  possibility.     But  the  best 

fleet  which  has  yet  been  designed  con- 
sists of  a  towboat  of  2,000  horsepower 
and  big  4,000  ton  steel  barges. 

This  steel  barge  with  a  thirty  foot 
rake  at  each  end  tows  with  remarkable 
facility,  and  drops  in  the  water  about 
an  inch  for  every  fifty  tons  load,  draw- 


untnsured  cargo  had  gone  to  the  bottom, 
and  the  three  hundred  and  eighty-sixth 
boat  had  paid  its  toll  to  the  snags  of  the 
Missouri. 

In  October  of  last  year,  I  went  down 
the  Mississippi  on  the  steamboat  Qutncy 
in  President  Taft's  party.  One  of  the 
passengers  on  our  boat  was  Mr.  Jerome 


Twitchell  of  Kansas  City,  a  member  of  ing  fifteen  inches  light.    Thus  it  carries 

t'-  '  r          ny  with  which  I  am  assod-  600  tons  on  thirty  inches,  1,200  tons  on 

so  of  a  new  line  organized  in  four  feet,  2.200  on  six  feet,  and  3,985 

.  )'  to  put  freight  boats  on  the  tons  on   full   draft  of  nine   feet.     The 

At  Memphis,  one  of  the  pro-  largest  barges  ever  used  heretofore  on 
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the  Mississippi  carried  1,500  tons  on 
twelve  feet  draft  and  were  useless  at  low 
water.  This  charge  is  of  quarter-inch 
steel  plates,  divided  into  numerous  com- 
partments, and  every  part  of  its  hold 
accessible  for  a  grab  bucket.  It  will 
carry  coal,  grain,  cement,  or  the  highest 
class  of  package  freight,  at  the  lowest 
rate  of  insurance  given  to  first  class  ves- 
sels. 

To  propel  these  barges  is  a  problem 
on  which  the  engineers  are  now  apply- 
ing themselves.  The  present  plans  call 
for  a  light  steel  towboat,  one  hundred 
and  fifty  by  thirty-three  by  six,  drawing 
thirty  inches  with  fuel  aboard  and  with 
double  compound  engines  developing 
2,000  horsepower. 

On  the  present  draft  of  water  be- 
tween St.  Louis  and  New  Orleans,  these 
towboats  will  be  able  to  propel  five  of 
the  large  barges  at  a  trip,  taking  them 
downstream  well  filled,  with  17,000  to 
20,000  tons  at  a  journey,  and  bringing 
them  up  lightly  loaded,  with  perhaps 
6,000  tons  at  a  trip.  So  loaded,  the  tow- 
boat  should  descend  in  five  to  seven 
days  and  return  in  eight,  making  with 
all  allowance  for  delay,  a  round  trip 
every  three  weeks,  or  seventeen  round 
trips  a  year,  with  a  capacity  for  each 
towboat  of  460,000  tons  of  freight  a 
year.  These  barges  can  come  to  a  point 
on  the  Illinois  within  ninety-five  miles  of 
Chicago.  For  the  Missouri,  similar 
barges  will  be  used;  but  it  is  planned  to 
armor  them  on  the  long  rakes  with  half 
inch  steel  plates  to  make  them  puncture 
proof. 

As  for  the  effect  on  rates,  we  may  ex- 
amine the  case  of  Batesville,  Arkansas, 
head  of  navigation  on  the  White  River. 
No  boats  now  run  there,  and  Batesville, 
though   not    far   from    St.   Louis,   pays 


ninety-six  cents  on  first  class  goods. 
That  is  more  than  the  rate  from  St. 
Louis  to  Boston.  Following  its  usual 
custom,  the  steel  barge  line  can  offer  a 
rate  from  St.  Louis  via  the  main  trunk 
line  and  its  White  River  division,  of 
sixty  per  cent  of  the  railway  rate,  or 
about  fifty-six  cents  a  hundred,  a  saving 
to  Batesville  of  eight  dollars  on  every 
ton,  or  about  eighty  dollars  on  every 
minimum  carload  of  jobbed  goods  sent 
in.  Yet  that  rate  is  high  enough  to  al- 
low the  river  company  leeway  for  fight- 
ing and  at  the  same  time  to  assume  the 
risks  of  a  rather  dangerous  river. 

As  the  river  idea  grows  the  public  is 
beginning  to  realize  that  the  rivers  can 
only  be  used  by  big  corporations,  if  each 
company  has  to  erect  its  own  docks  and 
sidetracks,  and  its  own  warehouses  as 
well  as  to  provide  its  own  boats.  This 
idea  has  struck  in  in  St.  Louis  quite 
strongly,  and  the  newspapers  of  that  city 
are  carrying  on  a  campaign  for  an  ef- 
ficient public  terminal.  The  construction 
and  operation  of  the  terminal  docks  by 
the  public  is  common  in  Germany  and 
found  always  profitable.  Montgomery, 
Alabama,  has  adopted  this  plan  and  is 
building  a  warehouse  and  freight  ele- 
vator. 

This  is  a  new  movement  but  it  is  ad- 
vancing with  remarkable  speed.  Next 
year  the  Mississippi  will  carry  1,500,000 
tons  of  freight  of  a  sort  it  has  never  car- 
ried before.  In  ten  years  it  will  carry 
20,000,000  tons.  In  time  this  will  force 
the  Deep  Waterway  if  we  do  not  get  it 
otherwise ;  but  without  the  Deep  Water- 
way, with  the  channels  we  have  now,  and 
with  the  other  two  elements  developed  to 
high  efficiency,  the  Mississippi  will  soon 
be  on  the  traffic  map  of  the  world  as  a 
significant  international  factor. 


Peace  Be  Around  Thee 


As  half  in  shade  and  half  in  sun 

This  world  along  its  path  advances. 

May  that  side  the  sun's  upon 

Be  all  that  e'er  shall  meet  thy  glances. 

—Moore. 


HOW    TO    SAVE    COAL 

By    JOSEPH    W.    HAYS 


CONSERVATION  of  our 
National  Resources !"  Great 
subject  for  magazine  articles 
— ^grand  rallying  cry  for  the 
government.  A  great  deal 
has  been  said  and  written,  but  how  much 
of  a  practical  nature  has  been  accom- 
plished? Little  can  be  done  until  the 
private  citizen  is  aroused,  and  he  takes  a 
very  languorous  interest  in  the  conserva- 
tion propaganda.  "The  government  may 
conserve  if  it  wants  to  and  future  gen- 
erations may  look  out  for  themselves, 
just  as  this  one  is  doing."  Such  senti- 
ments may  not  be  commendable  but 
they  have  to  be  considered,  inasmuch  as 
they  are  human. 

A  little  thought  will  satisfy  us  that 
the  conservation  of  private  material 
interests  is  to  a  great  extent  the  con- 
servation of  public  ones.  Show  the 
individual  that  he  is  suffering  an 
actual  loss  in  his  own  personal  re- 
sources and  he  will  wake  up  and  take 
notice.  The  loss  that  hits  his  pocket- 
book  is  a  concrete  one  and  a  concrete 
proposition  is  usually  interesting;  it  is 
sometimes  exciting.  It  requires  an 
imaginative  mind  to  become  enthusiastic 
over  an  abstraction,  and,  say  what  we  will 
about  the  waste  of  national  resources, 
it  is  an  abstract  subject  to  the  average 
person. 

We  shall  make  no  progress  with  this 
work  of  conservation  until  we  enlist 
the  private  citizen,  and  the  only  way 
to  get  him  is  to  show  him  what  he  is 
losing.  Conservation  like  charity  must 
begin  at  home.  Dollars  by  the  hun- 
dred million  are  wasted  annually  in 
the  United  States,  because  we  do  not 
understand  the  elementary  principles 
governing  the  economical  use  of  fuel. 
This  waste  is  inexcusably  unnecessary 
and  every  private  citizen  is  affected  by 
it.  If  you  are  not  a  consumer  of  fuel, 
your  landlord  is,  and  rents  are  based 
largely  upon  the  costs  of  operation  and 
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maintenance.  It  is  easy  to  stop  these 
wastes  and  the  purpose  of  this  article 
is  to  show  what  causes  them  and  how 
they  may  be  eliminated. 

We  have  been  reading  much  about 
our  coal  deposits  and  their  probable 
lifetime.  "A  frigid  time  is  coming,  two 
hundred  years  hence,  more  or  less, 
when  .  coal  will  be  found  only  in 
museums."  It  has  been  mathematically 
demonstrated  that  wood  cannot  be 
grown  fast  enough  to  meet  the  demand 
for  railroad  ties,  not  to  mention  fuel. 
How  will  our  children's  children's 
children  warm  themselves  when  the 
coal  measures  are  exhausted?  What 
will  they  burn  under  their  boilers? 
When  you  talk  this  over  with  your 
neighbor  it  doesn't  worry  him,  and  the 
discussion  results  in  conserving  noth- 
ing for  future  generations.  Now  show 
the  man  that  he  spent  a  hundred  dol- 
lars to  warm  his  house  last  winter 
when  eighty  would  have  been  ample. 
He  sits  up  and  listens.  He  wants  the 
lost  twenty,  for  more  coal  bills  are 
coming.  Show  him  where  the  loss  oc- 
curred and  how  to  stop  it  and  you 
have  accomplished  a  practical  result. 
There  will  be  at  least  a  little  coal  left 
at  the  expiration  of  the  two  hundred 
year  limit. 

Coal  is  wasted  in  mining  and  hand- 
ling to  be  sure,  just  as  the  magazine 
writers  tell  us,  but  the  greatest  of  all 
the  unnecessary  fuel  wastes  takes 
place  after  the  coal  has  reached  the 
stove  or  the  boiler  furnace.  I  have 
suggested  twenty  per  cent,  of  the  fuel 
as  illustrating  the  extent  of  this  waste, 
but  the  figure  is  probably  below  the 
average.  The  loss  is  as  high  as  fifty 
and  sixty  per  cent,  in  some  cases,  and 
it  may  be  as  low  as  five  or  ten  per 
cent,  if  the  furnace  is  unusually  well 
managed.  Chemistry  shows  us  how  to 
eliminate  the  unnecessary  waste  alto- 
gether. 
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This  waste  of  coal  in  the  burning 
hits  the  consumer  harder  than  it  does 
his  great  grand-children,  for  the  costs 
of  mining,  of  transportation  and 
handling  and  the  profits  of  producer 
and  dealer  are  all  added  to  the  value 
of  the  coal  after  it  leaves  its  geological 
resting  place.  All  these  costs  are  met 
by  tlie  consumer,  and  coal  that  is  worth 
a  dollar  a  ton  at  the  tipple,  may  sell 
at  four  or  five  times  that  amount  to 
the  man  who  burns  it.  Conservation 
of  our  coal  supplies  by  reducing  con- 
sumption is,  accordingly,  of  vital,  pres- 
ent day  interest  to  us,  whatever  in- 
terest this  or  any  other  means  of  con- 
servation may  have  for  the  unborn 
generations  to  follow. 

We  have  little  use  for  a  doctor  who 
sends  in  a  bill  with  his  diagnosis. 
What  we  want 
is  a  prescription 
and  a  cure.  The 
assertion  that 
we  waste  twenty 
or  some  other 
per  cent,  of  our 
fuel  unnecessar- 
ily, may  alarm 
but  it  does  not 
help  us.  How 
can  we  stop  the 
loss?  That  is 
the  "burning" 
question.  _  It  is 
incumbent"  upon 
the  writer  to 
point  out  the 
means  of  sav- 
ing. 

In  a  general 
sense,  coal  is 
coal  and  com- 
bustion is  com- 
b  u  s  t  i  o  n.  It 
makes  no  differ- 
ence whether  we 
own  a  cook 
stove  or  a  bat- 
tery  of  500 
horse  -  power 
boilers.  We  find, 
of  course,  in  ac- 
tual practice, 
that  coal  of  one 
class  can  be 
treated    to    best 
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advantage  in 
one  way  and 
coal  of  another 
class  in  another. 
The  limits  of 
this  article  are 
such  that  we 
must  confine 
ourselves  to  the 
general  princi- 
ples governing 
the  economical 
consumption  of 
fuel,  without 
reference  to  the 
character  of  the 
combustible  or 
the  purposes  for 
which  we  are 
burning  it. 

Combustion, 
as  every  one 
knows,  is  a 
chemical  oper- 
ation. Heat  re- 
sults from  the 
union  of  oxygen 
with  the  com- 
bustible. T  w  o 
problems  pre- 
sent themselves 
when    we    seek  J^^^  chim"y c^hip.  ihu 

to  bum  any  fuel  ntbt  draft. 

with  economy: 

1st.  The  problem  of  getting  all  of 
the  heat  out  of  the  combustible. 

2nd.  -The  problem  of  putting  the 
heat  where  it  belongs  after  we  have 
extracted  it. 

The  heat  energy  in  the  lump  of  coal 
is  dormant  or  potential.  The  function 
of  combustion  is  to  transform  this 
energy  into  a  usable  condition.  The 
problem  of  "getting  all  of  the  heat  out 
of  the  combustible,"  is  merely  a  prob- 
lem of  burning  or  oxidizing  all  of  the 
fuel. 

Some  heat  is  necessarily  radiated 
and  lost  and  some  combustible  is 
usualfy  wasted  with  the  ashes.  These 
losses  are  often  of  great  importance, 
but  we  will  not  consider  them,  con- 
fining ourselves  to  those  detected  in 
the  chimney. 

The  chimney  loss  is  determined,  first, 
by  the  quantity  of  combustible  escap- 
ing with  the  waste  gases  and,  second, 
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by  the  temperature  and  vol- 
ume or  weight  of  the  air  and 
products  of  combustion 
passing  up  the  chimney. 

It  is  commonly  supposed 
that  the  greatest  losses  in- 
curred in  the  burning  of  fuel 
are  due  to  incomplete  com- 
bustion. This,  like  many 
other  things, "commonly  sup- 
posed," is  a  great  error,  I 
have  named  these  losses  first 
and  will  first  consider  them. 
While  very  large  in  some  in- 
stances, the  popular  mind 
has  greatly  overestimated 
them.  The  losses  covered  by 
the  second  problem  men- 
tioned, will,  in  ordinary  cir- 
cumstances, be  ten  times 
those  embraced  under  the  . 
first.- 

Three  combustibles  are 
found  in  coal — carbon,  sul- 
phur and  hydrc^en.  We  will 
confine  our  inquiries  to  the 
carbon  and  what  happens  to 
it  in  the  furnace,  as  this  ele- 
■  ment  constitutes  the  princi- 
pal part  of  the  combustible, 

and   in  some  coals,  as,  for      ^^^AcuDOroJ^raB^™ 
example,     the     anthracites,  cwwkby. 

practically  all  of  it. 

When  carbon  is  burned  it  leaves  the 
solid  state  and  combining  with  oxygen 
forms  the  gas  carbon  dioxide  or  CO,, 
commonly  but  incorrectly  cajled  car- 
bonic acid  gas.  When  a  pound  of  car- 
bon is  completely  burned  it  yields 
14,500  British  thermal  units  or  8,080 
pound  calories.  When  it  is  half  oxi- 
dized the  gas  CO,  or  carbon  monoxide, 
is  formed  with  a  loss  of  10,100  British 
thermal  units.  It  is  accordingly  im- 
portant to  burn  the  carbon  and  all  of 
It  to  CO,. 

Certain  conditions  are  necessary  to 
the  complete  combustion  of  carbon: 

There  must  be  a  sufficient  supply  of 
air,  for  we  cannot  oxidize  the  fuel 
without  oxygen  and  air  contains  this 
necessary  element  in  its  free  form. 

The  temperature  of  the  furnace  or 
fire-chamber  must  be  high  enough  to 
promote  chemical  union.  Hydrogen 
and  some  fuels  can  be  ignited  at  rela- 
tively low  temperatures,  bat  carbon  in 


the  solid  state  must  be  heated 
before  it  will  manifest  any 
interest  for  oxygen.  Graph- 
ite, which  is  a  form  of  car- 
bon, cannot  be  burned  ex- 
cept in  the  presence  of  tre- 
mendous temperatures.  High 
temperatures  are  necessary 
to  burn  soot^ — the  disagree- 
able thing  that  gives  employ- 
ment to  the  smoke  inspector. 
It  is  commonly  supposed 
that  smoke  once  formed 
cannot  be  burned.  This  is  a 
mistake.  The  fact  that  it  is 
very  rarely  burned  after 
being  formed,  is  no  warrant 
for  the  belief  that  it  is  non- 
combustible. 

The  oxygen  must  be 
brought  into  immediate  con- 
tact with  the  combustible — 
there  must  be  an  intimate 
mixture  of  the  air  with  the 
combustible  gases. 

The  fiame  must  not  touch 
a  cold  surface  or.  combustion 
will  be  checked  and  carbon 
pre.;ipitated. 

The  above  are  the  requi- 
sites of  complete  combustion 
and  the  absence  of  any  one 
of  them  will  be  the  occasion 
for  smoke  and  much  of  it.    The  writer 
finds  that  few  people  are  acquainted 
with   these   elementary   things   and   a 
kindergarten  illustration  will  be  of  ad- 
vantage. 

Let  the  steam  engineer,  who  does 
not  understand  why  the  chimney  of 
the  plant  in  his  charge  is  a  smoking 
nuisance,  provide  himself  with  an 
ordinary  kerosene  lantp  and  study 
combustion  at  close  quarters. 

When  the  wick  is  first  lighted,  the 
flame  smokes.  See  Figure  1.  Turn  the 
wick  "down"  and  the  smoke  dimin- 
ishes if  it  does  not  cease  altogether. 
The  smoking  flame  is  of  a  yellow 
or  reddish  color,  while  the  smokeless 
flame  is  white,  perhaps  approaching 
"incandescence."  Lack  of  oxygen,  or 
what  amounts  to  the  same  thing,  ex- 
cess of  combustible,  accounts  for  these 
phenomena.  There  is  an  ocean  of 
oxygen  all  around  the  smoking  flame, 
but  nothing  to  cause  a  flow  of  the  gas 
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in  sufficient  quantity  over  it.  It  is 
necessary  to  decrease  the  combustible 
or  increase  the  supply  of  oxygen.  We 
must  turn  down  the  wick  or  put  on  the 
lamp  chimney. 

Smoke  ceases  when  we  put  on  the 
lamp  chimney — see  Figure  2. — As  the  air 
is  heated  within  the  chimney,  a  draft 
is  created  and  oxygen  is  con- 
tinuously supplied  by  the 
current  of  air  flowing  over 
the  flame.  Atmospheric  pres- 
sure pushes  the  colder  and 
heavier  air  in  through  the 
screen  at  the  base  of  the 
chimney,  displacing  the  hot- 
ter and  lighter  air  within  and 
driving  it  out  at  the  top. 
Draft  is,  accordingly,  not  a 
"pull,"  as  its  name  implies, 
but  a  push,  and  the  regula- 
tion of  this  push  is  one  of  the 
most  important  thit^  in 
connection  with  the  eco- 
nomic use  of  any  fuel. 

If  we  should  obstruct  the 
draft  through  the  lamp  chim- 
ney, in  any  manner,  as  by 
placing  a  card  over  the  chim- 
ney top — Figure  3 — or  wrap- 
ping a  handkerchief  about  the 
base  of  the  chimney — Fig- 
ure 4 — the  flame  will  at  once 
begin  to  smoke  and  this  con- 
dition will  continue  until  the 
obstruction  is  removed  or 
the  wick  turned  down  to  a 
point  where  the  supply  of 
fuel  is  commensurate  with 
the  supply  of  air — see  Fig- 
ure 5. 

We  wilt  next  take  a  piece 
of  cold  metal,  an  iron  washer      *''pr''evJnts' 
for  example,  attach  it  to  a  or 

piece  of  wire  and  suspend 
it  within  the  chimney  in  contact  with 
the  flame — Figure  6 — The  moment  the 
cold  metal  touches  the  flame,  smoke 
occurs  and  will  continue  until  the 
metal  becomes  very  hot. 

Some  very  instructive  facts  are  de- 
veloped when  we  study  temperatures 
in  connection  with  these  lamp  experi- 
ments : 

We  note,  for  example,  that  the 
temperature  is  much  higher  in  the 
case  of  Figure  2  than  in  that  of  Fig- 


ure 1.  although  the  wick  is  at  the 
same  height  in  both  cases  and  the 
same  quantity  of  fuel  is  being  con- 
sumed. 

We  note  also  that  if  we  turn  the 
wick  still  higher  and  consume  more 
fuel,  as  in  Figure  7,  that  the  tempera- 
ture is  lower  than  in  Figure  2. 

Referring  now  to  Fig- 
ures 3,  4,  and  5,  we 
note  that  the  temperature 
resulting  from  the  low  flame 
of  Figure  5  is  greater  than 
that  accompanying  the 
higher  smoking  flames  of 
Figures  3  and  4. 

These  experiments  teach 
us  that  the  temperature  may 
be  lowered  by  increasing  the 
fuel  out  of  proportion  to  the 
air  supply,  or  by  increasing 
the  air.  supply  beyond  the  re- 
quirements of  the  fuel.  This 
applies  particularly  in  the 
.  first  case  if  a  hydro-carbon 
is  being  burned,  as  in  the 
case  of  oil  or  bituminous 
coal. 

We  have  now  demon- 
strated that  lack  of  oxy- 
gen—or excess  of  fuel — 
lack  of  temperature  and 
interfering  cold  surfaces 
are  the  three  prime  caus^ 
of  smoke,  or  incomplete 
combustion. 

The  fuel  loss  due  to  such 
incomplete  combustion  is  de- 
termined to  a  great  extent 
by  the  cause  of  the  smoke. 
If  the  cause  should  be  lack 
of  air  or  tack  of  temper- 
"*b°Inflow"  ature,  the  loss  might  be  con- 
iK.  siderable,    as     half    burned 

carlx)n,  CO,  would  accom- 
pany the  soot.  If  the  smoke 
should  be  occasioned  by  a  chilling 
surface,  the  loss  might  be  very  im- 
material, as  nothing  but  soot  might 
result.  A  smalt  quantity  of  soot,  owing 
to  its  finely  divided  character,  is  suffi- 
cient to  impart  a  pronounced  color  to 
a  large  quantity  of  chimney  gases.  The 
percentage  or  degree  of  smoke  is,  ac- 
cordingly, no  index  at  alt  of  the  wastes 
chargeable  to  incomplete  combustion. 
Nothing  but  an  analysis  of  the  gases 
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will  determine  the  extent  of  such 
waste.  While  CO  and  soot,  usually 
keep  company  with  each  other,  we 
may  have  much  black  smoke  and  little 
or  no  CO  or  no  smoke  at  all  and  much 
of  it.  The  gas,  CO,  may  be  given  off 
in  large  quantities  from  a  fire  of  coke 
or  anthracite.  The  "clcSr"  chimney  is 
not,  as  commonly  supposed,  prima 
facie  evidence  of  an   economical   fur- 

The  problem  of  "putting  the   heat 
where  it  belongs"  after  we  have  re- 
leased it  from  the  combustible  is  the 
most  important  in  connection  with  the 
economical  generation  of  steam  power. 
The  heat  belongs  to  the  water  in  the 
steam   boiler  and   when   we  take   the 
heat  away  from  the  boiler  and  send  it 
up   the   chimney,    we   are    interfering 
with    economy    in    one    of    the    most 
effective   ways 
that  characterize 
the    bad    boiler 
room  practice  of 
this  country. 

We  must  put 
some  heat  in  the 
chimney,  other- 
wise there- 
would  be'  no 
draft  and  draft 
is  the  life  of 
fires,  The  great- 
er the  draft,  the 
faster  the  fuel 
will  be  con- 
sumed and  the- 
greater  will 
be  the  per- 
centage of 
the  available 
heat  discarded 
to  the  chimney. 
If  it  is  a  ques- 
tion of  how 
much  fuel  we 
can  consume, 
then  the  more 
draft  the  better. 
If  it  is  a  ques- 
tion of  economy 
— how  little  fuel 
we     may     con- 

Fic  S.  Thr  C.*rd  19  Still  j    j^ 
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draft  we  can  employ,  consistent  with  a 
proper  combustion,  the  better. 

Suppose  we  send  10,000  cubic  feet  of 
air  and  gas  up  the  chimney  in  a  given 
time,  heated  to  a  temperature  of  500 
degrees.  This  volume  of  gas  and  this 
temperature  represent  a  certain  waste 
of  heat  energy.  It  must  be  evident 
that  if  the  volume  should  be  doubled 
without  changing  the  temperature,  the 
loss  would  be  doubled  also.  The  tem- 
perature usually  rises  as  the  volume  is 
increased,  for  volume  frequently  de- 
pends upon  velocity,  the  greater  the 
velocity  of  the  gases  the  shorter 
will  be  their  time  to  associate  with  the 
heating  surfaces  of  the  boiler. 

Cases  have  come  under  the  observa- 
tion of  the   writer  where  enough  air 
was  passed  through  one  boiler  furnace 
to    supply    the    combustion    needs    of 
fifteen  of  them.    What  shall  we  say  of 
an  engineer  who  will  permit  such  fur- 
nace room  practice  and  what  shall  we 
say    of   a    man- 
ager   who     will 
retain    such    an 
In 
ige 

steam  power 
plant,  the  air 
supplied  to  the 
boiler  furnaces 
is  about  three 
times  the  eco- 
nomical require- 
m  e  n  t.  This 
statement  is 
based  upon  a 
personal  exami- 
nation of  over 
two  hundred 
boiler  rooms. 
There  will  be 
little  conserva- 
tion of  our  coal 
supplies  until 
we  revolutionize 
furnace  practice. 
The  revolution 
will  be  accom- 
plished when  we 
have  popular- 
ized the  work  of 
flue  gas  analy- 
sis. Nothing  Fig.  6.  cold  Mbtai 
hut     an     analusw  Touching  THE  FlaMk 

DUt    an    analysis  causes  Smoke. 
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of  the  escaping  gases  and  an  intelligent 
use  of  the  data  obtained,  will  enable 
us  to  materially  reduce  fuel  consump- 
tion. 

It  must  not  be  assumed  that  a 
knowledge  of  chemistry  or  any  par- 
ticular expertness  is  necessary  to  the 
work  of  flue  gas  analysis.  Any  fireman 
of  common  intelligence  is  chemist 
enough  for  the  purpose.  In  ordinary 
circumstances  iht  determination  of  the 
percentage  of  CO,  in  the  gases  of  com- 
bustion will  be  sufficient  for  practical 
purposes.  It  is  a  very  simple  opera- 
tion. A  sample  of  the  chimney  gases 
is  pumped  through  a  pipe  into  a  glass 
measuring  tube,  transferred  from  this 
tube  into  another  containing  a  strong 
alkali,  returned  to  the  original  tube 
and  remeasured.  The  alkali  absorbs 
the  CO;,  and  a  scale  on  the  measuring 
tube  gives  the  percentage  of  absorp- 
tion. Apparatus  adapted  to  this  pur- 
pose has  been  on  the  market  for  alt  of 
fifty  years  and  no  coal  consumer  need 
be  without  it. 

The  percentage  of  CO,  in  the  chim- 
ney gases  is  a  direct  measure  of  the 
efficiency  of  the  furnace.  If  the  furnace 
is  operated  as  it  should  be,  there  will 
be  about  14  per  cent,  of  it.  The  fol- 
lowing table  may  be  of  interest  in  this 
connection : 

Per  cent.         Per  cent,  air  Per  cent. 


15 

empioyea. 
138 

12 

14 

147.8 

13 

13 

159.2 

14 

12 

172.5 

15 

11 

188.1 

16 

10 

207 

18 

9 

230 

20 

8 

258.7 

23 

295.7 

26 

6 

345 

30 

5 

414 

36 

4 

517 

45 

3 

690 

60 

2 

1035 

90 

At  1  per  cent.  CO,  the  air  supply  is 
2,070  per  cent,  of  the  theoretical  re- 
quirement and  the  efficiency  of  the 
furnace  is  practically  nil.  The  average 
boiler  furnace  will  show  about  5  per 
cent.  CO  J  and  the  possible  saving  may 


be  found  by 
subtracting  the 
unpreventable 
loss  of  12  per 
cent,  from  the 
actual  loss  of 
36  per  cent.,  as 
shown  in  the 
last  column. 

Find  the 
method  of  fur- 
nace operation 
that  will  pro- 
duce the  highest 
percentage  of 
CO,— this  is  the 
method  that  will 
run  your  power 
plant  with  the 
least  fuel.  There 
are,  of  course, 
some  exceptions 
to  this  rule  and 
the  engineer 
should  provi:]e 
himself  with 
good,  practical 
literature  d  e  a  1- 
ing  with  the 
subject  of  flue 
gas  analysis  and 

furnace      man-         Fio.7.   The  wick  Turned 
agement.    There        „„,^  ,„^,  "1^";^  „n,„„,.a 
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print. 

The  savings  that  can  be  effected  by 
bringing  chemistry  to  bear  in  the 
boiler  room  are  almost  beyond  belief. 
A  large  corporation,  owning  a  half 
dozen  scattered  mills  and  manufactur- 
ing a  staple  commodity,  placed  a  com- 
bustion "crank"  at  the  head  of  its 
power  department.  At  one  of  the 
mills,  the  average  daily  fuel  bill  was 
$493.  The  average  daily  coal  charge 
is  now  $190  and  the  "load"  at  the  mill 
has  been  increased  13  per  cent.  With- 
out taking  account  of  the  increased 
load,  the  fuel  reduction  has  been  over 
61  per  cent,  and  the  annual  saving 
$110,595.  I  can  hardly  expect  that 
these  statements  will  be  believed.  The 
coal  bills  of  this  corporation  and  other 
indisputable  data  were  submitted  to 
the  writer.  At  no  one  of  the  half  dozen 
mills  has  a  saving  of  less  than  25  per 
cent,  been   effected.     I  have  in  mind 
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another  large  manufacturing  corpora- 
tion. Its  stockholders  are  scattered  all 
over  the  world.  Its  daily  coal  bill  runs 
into  the  thousands  of  dollars.  The 
,  furnaces  of  one  of  its  principal  power 
plants  are  running  with  less  than  2 
per  cent.  COj.  If  the  power  depart- 
ments of  the  other  plants  are  as  waste- 
fully  conducted,  the  daily  unnecessary 
coal  loss  is  away  up  in  the  thousands. 
Some  day  the  stockholders  of  manu- 
facturing corporations  will  wake  up 
and  demand  a  record  of  the  COj  aver- 
ages with  the  annual  report  of  the 
directors. 

It  is  often  urged  that  the  remedy  for 
all  furnace  troubles  is  the  mechanical 
stoker,  or  self  feeding  furnace.  Such 
an  appliance  is  not  in  itself  a  remedy, 
for  we  cannot  entirely  eliminate  the 
human  element  in  the  equation.  The 
most  economically  operated  power 
plants  in  the  Chicago  "Loop  District"  are 
fired  by  hand,  and -within  a  gunshot  of 


the  plant  in  question  is  another  one, 
equipped  with  mechanical  stokers,  and, 
with  respect  to  the  consumption  of 
fuel,  about  the  most  wasteful  that  ever 
came  under  the  observation  of  the 
writer.  The  mechanically  fired  furnace 
has  a  very  proper  engineering  application 
in  many  cases,  but  it  is  not  necessary, 
either  to  smokelessness  or  economy. 

It  is  well  that  the  remedy  for  fuel 
wastes  does  not  lie  with  the  mechanic- 
ally fired  furnace,  which  is  an  ex- 
pensive contrivance.  About  eighty  per 
cent,  of  the  steam  power  plants  of  the 
country  are  under  500  horse-power. 
Fully  sixty  per  cent,  are  under  200 
horse-power.  The  small  plant  in  many 
cases  could  not  afford  the  cost  and 
there  are  frequently  insurmountable 
objections  in  addition  to  the  financial 
ones.  Highest  economy  can  only  be  at- 
tained in  any  event  through  the  means 
of  flue  gas  analysis  as  a  guide  to  the 
correct  method  of  furnace  operation. 


A  Requiem 

Under  the  wide  and  starry  sky, 
Dig  the  grave  and  let  me  lie, 
Glad  did  I  live  and  gladly  die, 

And  I  laid  me  down  with  a  will. 


This  be  the  verse  you  grave  for  me ; 
Here  he  lies  where  he  longed  to  be ; 
Home  is  the  sailor,  home  from  the  sea, 
And  the  hunter  home  from  the  hill. 

—Robert  Louis  Stevenson. 


POTATOES  OF  THE  SIR  WALTER  RALEIGH  SPECIES  SHOWING  DESIRABLE  AND 
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EVERY  FARMER  A  POTATO  BREEDER 

By  GUY  ELLIOTT  MITCHELL 


LAST  year  the  farmers  of  the 
country  lost  125.000,000  bush- 
els of  potatoes,  worth  at  the 
prevailing  average  price  on  the 
farm,  $75,000,000.  To  explain 
this  statement,  had  American  potato 
growers  adopted  a  simple  process 
of  seed  selection,  as  demonstrated 
by  the  various  agricultural  experi- 
ment stations,  they  could,  without  ad- 
ditional cultivation  or  fertilization,  have 
increased  their  yields  forty  per  cent.,  if 
not  more.  It  is  well  worth  while  for  the 
potato  grower,  whether  he  be  an  acre  or 
a  50-acre  grower,  to  maintain  a  little 
potato  breeding  plot.  It  will  pay  several 
thousand  per  cent,  of  profit  over  the  in- 


vestment of  trouble  and  labor.  Profitable 
results  are  as  sure  and  certain  as  in  the 
case  of  breeding  seed  corn  or  wheat,  and 
the  process  is  fascinating  and  at  the  same 
time  exceedingly  simple.  The  average 
potato  yield  of  the  United  States  is  ridic- 
ulously small,  the  range  being,  during  the 
past  ten  years,  from  sixty-five  bushels  to 
one  hundred  and  ten  bushels  per  acre 
and  averaging  for  that  period  less  than 
one  hundred  bushels.  The  farm  price 
has  varied  during  this  decade  from  forty- 
one  cents  to  seventy-six  cents  per  bushel. 
This  fluctuation  in  price  accounts  for  the 
oft  heard  statement  that  a  man  never 
knows  whether  it  is  going  to  pay  to  plant 
potatoes.       However,     there    are    over 
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3,000,000  acres  planted  in  potatoes  an- 
nually in  the  United  States,  and  if  it  is 
worth  while  to  plant  at  all  it  is  just  as 
well  to  get  that  additional  forty  per  cent, 
yield. 

Few  farmers  can  afford  to  breed  ani- 
mals in  the  extensive  way  necessary  to 
secure  important  results,  owing  to  the 
expense ;  but  no  man  is  so  poor  that  he 
cannot  afiford  to  have  his  breeding  plats 
of  potatoes,  com  or  wheat,  and  if  he  real- 
ized the  increased  hard  cash  that  they 
would  bring  him.  no  farmer  would 
neglect  starting  them  at  once.  Almost 
everybody  raises  some  potatoes ;  yet  it  is 


■       — '         7        jj,  other  words  you  can't 
judge  a  potato's  perform- 
ance by  its  appearance. 
I  F  Here,    in    brief,    is    the 

^  plan :     The  first  thing  to 

determine  is  the  best  va- 
_  riety  for  the  farm  and,  as 

■^^^  stated,   not   to   depend   on 

RMmP  what    may    be    considered 

best  for  the  adjoining  farm. 
No  general  crop   is   more 
^^^  influenced  by  environment 

^^ft^^  than   the  potato.     So  that 

^Bl^B  unless  the  farmer  is  pretty 

^^  well  grounded  in  the  belief 

that  he  knows  what  is  the 
best  variety  for  his  farm,  it 
^^w  will  be  advisable  to  first  de- 

HH  termine  this  fact  by  plant- 

^^^  ing  small  plats  to  a  number 

of  the  supposed  best  stand- 
ard varieties.  This  need 
not,  however,  interfere  with 
at  once  starting  the  breed- 
ing plat  of  the  supposed 
best  variety.  For  the 
breeding  plat  a  piece  of 
uniform,  average  ground  should  be  se- 
lected and  given  the  same  fertiliz- 
ing and  cultivation  that  is  given  the 
regular  crop,  nothing  more.  Then  a 
type  of  potato  should  be  selected  of  the 
variety  which  it  is  proposed  to, breed  up 
to  a  higher  standard  of  production.  It 
should  be  a  moderately  large  potato, 
somewhat  cylindrical  and  not  spherical  in 
form  and  with  shallow  eyes.  The  next 
step  is  to  examine  a  large  number  of  po- 
tatoes and  pick  out  at  least  1,000  as  close 
to  the  type  potato  as  possible.  Each 
tuber  should  be  cut  into  four  uniform 
sized  pieces,  quartering  it  lengthwise 


stated  that  probably   less  attention  has     that  each  piece   shall  contain   an  equal 
been  given  to  the  improvement  of  potato     proportion  of  stem  end  and  bud  end.  The 


seed  by  farmers  generally  than  to  any 
other  factor  of  their  cultivation.  In  this 
connection  it  should  be  understood  that 
the  potato  is  essentially  a  crop  in  which 
the  conditions  should  be  studied  with 
reference  to  each  individual  farm.  The 
farmer  cannot  afford  to  depend  too  much 
upon  the  seedsmen  nor  even  upon  his 
immediate  neighbors  for  seed.  There  is 
scarcely  a  crop,  too,  in  which  there  is 
greater  variation  in  the  seed,  and  for  this 
reason  there  are  larger  possibilities  of  in- 
creasing the  yield  than  with  other  crops. 


plan  now  is  to  plant  a  group  of  four  hills 
from  each  tuber  with  a  view  to  ascertain- 
ing the  productive  capacity  of  that  tuber. 
The  breeding  plat  should  preferably  be 
checked  and  a  skip  left  between  each  set 
of  four  hills.  A  good  procedure,  to  avoid 
mistakes,  is  to  drop  the  whole  potato  to 
each  group  of  four  hills  and  then  go  over 
the  row  again  and  quarter  it. 

Digging  the  breeding  plat  should  be 
done  carefully  by  hand,  the  potatoes  from 
each  group  of  four  hills  being  thrown  to- 
gether.   Now  for  the  selection  of  the  best 
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potatoes  to  start  the  strain  *" 
of  seed  which  will  give  the  ' 
largest  yield  of  good  mer- 
chantable potatoes  of  the 
best  shape  and  appearance. 
The  first  step  in  this  regard 
is  to  go  over  the  plat 
roughly  and  pick  out  tenta- 
tively the  best  200  piles 
out  of  the  1,CXX3,  and  next, 
with  a  pair  of  scales  which 
will  record  ounces,  and  a 
note  book,  select  the  best 
fifty  piles.  These  50  piles, 
then,  represent  the  product 
from  the  best  fifty  potatoes 
of  the  original  1,000  pota- 
toes selected  at  planting 
time.  They  should  be 
placed  in  paper  bags,  to  be  ^^  ,^^  ,^„  ^^^ 
later  examined  with  more  r 

care,  and  if  the  farm  work 
crowds  at  this  time  they 
can  be  stored  for  final  examination  dur- 
ing the  winter.  The  good  potatoes  from 
the  discarded  one  hundred  and  fifty  piles 
should  be  retained  to  plant  a  general  crop 
next  year  and  they  will  be  found  to  yield 
considerably  more  than  the  average  run 
of  seed  potatoes. 

For  seed  for  the  second  year's  breed- 
ing plat,  the  bags  should  be  gone  over 
carefully  and  the  ten  best  potatoes  select- 
ed from  each.  This  will  give  five  hun- 
dred potatoes  for  the  second  year  plat, 
presumably  the  best  five  hundred  pota- 
toes from  the  first  year's  breeding  plat, 
and  quartered  will  plant  2,000  hills  for 
the  second  year  plat.  These  are  to  be 
planted  in  the  same  manner  as  were  the 
first  year's  seed — in  tuber  units.  It  is 
desirable  and  interesting,  for  compari- 
son's sake,  to  plant  about  every  tenth  row 
with  average  unselected  seed  of  the  same 
variety.  The  production  of  these  check 
rows  will  show  what  progress  is  being 
made  in  improvement.  In  the  third, 
fourth  and  following  years  the  same  plan 
should  be  followed  and  the  reward  can- 
not fail  to  come. 

In  short,  the  plan  is,  to  select  each  year 
from  the  breeding  plat  the  yield  from  the 
fifty  best  seed  potatoes  and  to'  further 
select  from  each  of  these  the  ten  best 
tubers  for  the  following  year's  breeding 
plat  seed ;  and  second,  to  provide  im- 
proved seed  for  the  general  crop  from 


Early  BEAirrv  of  Hrbbon. 

'  bitla  from  the  tame  scod  potalo— a  light  fielder: 
(uur  bills  also  froia  a  single  K-ed  polato— 


the  next  best  groups  after  the  breeding 
seed  has  been  selected.  The  general  im- 
proved seed  supply  will  always  be  just  a 
year  behind  the  breeding  seed. 

Potatoes  of  the  same  variety  differ 
widely,  as  stated,  and  the  grower  must 
be  continually  on  the  watch  for  the  ap- 
pearance of  heavy  yielding  strains.  When 
such  a  strain  is  discovered  all  the  further 
selection  should  be  made  from  that 
strain. 

At  the  Wooster  Agricultural  Experi- 
ment Station,  two  hundred  hills  were 
planted  as  above  described.  The  best 
one  hundred  hills  were  dug  and  weighed 
and  the  best  ten  hills  selected.  Ten  hills 
were  planted  from  each  of  these  ten  best 
hills,  or  one  hundred  hills ;  also  one  hun- 
dred hills  from  the  poorest  yielding  hills 
of  these  one  hundred  best  hills,  and  one 
hundred  hills  from  the  remainder  of  the 
one  hundred  best  hills  with  no  reference 
to  individual  hills.  The  following  figures 
show  the  results  from  these  three  plant- 
ings: 

^  Total  Tield  AyersBe 

TREATMENT  "l.P       "eldper 

bill!  biir. 

Seed  selected  from  best  10    lbs.    oi.     lbs.    oi. 

hills  mil  of  100 best  hills..  125      6        1      4 
Seed  selected    at   random 

from  100  best  hills 115       1         1       2.4 

Seed  selected  from  poorest 

hillsoutuf  tOObesthills...  81  12.9 

These  figures  show  a  great  variation 
in  yields  all  from  the  one  hundred  best 
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hills  of  the  two  hundred  planted,  while 
even  the  yield  from  the  poorest  hills  must 
have  been  considerably  greater  than  the 
average  yield  from  potatoes  planted  in 
the  ordinary  way. 

To  show  further  the  tendency  of  the 
potato  to  retain  the  parent  characteris- 
tics, the  experiment  was  carried  through 
the  following  year.  From  one  hundred 
hills  selected  from  the  lowest  yielding 
hills  of  the  year  previous,  the  product 
was  seventy-five  pounds,  while  one  hun- 
dred hills  from  the  ten  highest  yielding 
hills  of  the  year  previous  product  one 
hundred  and  seventy-two  pounds  and  one 
himdreds  hills  from  the  potatoes  selected 


at  random  the  year  previous  yielded  one 
hundred  and  thirty-six  pounds. 

To  demonstrate  the  variation  in  po- 
tato seed,  in  1907  the  agriculturist  of 
the  Washington  State  Experiment  Sta- 
tion planted  two  plats  of  potatoes,  one 
wjth  seed  selected  in  the  field  from  the 
best  looking  hills  of  the  1906  crop  and 
the  other  with  seed  from  medium  to  poor 
hills.  The  yield  from  the  latter  was 
sixty-one  sacks  per  acre  while  the  yield 
from  the  plat  planted  with  tubers  from 
the  best  hills  was  eighty-one  sacks  per 
acre.  Here  was  a  gain  of  twenty  sacks 
per  acre  from  the  first  year's  selection 
without  any  previous  breeding. 


A  MILLION  FOR  A  SMOKE  EATER 

By  JOHN  HOUSTON  McINTOSH 


ONE  million  dollars — more 
money  than  any  man  can 
save  in  a  lifetime  working 
for  salary  or  wages — 
awaits  the  inventor  who 
can  give  to  the  world  an  appliance,  no 
matter  how  simple,  which  will  consume 
smelter  smoke.  Smoke  consumers  are 
used  with  success  in  many  of  the  large 
cities  of  our  country,  but  the  smoke  in 
such  cases  issues  from  ordinary  heating 


plants  burning  coal  or  wood.  Smelter 
smoke  contains  fumes  and  gases  from  the 
roasting  ores  and  thus  far  the  human 
mind  has  failed  to  find  an  influence  that 
will  combat  the  poisonous  effect  of  the 
smoke  which  fills  the  atmosphere  in  the 
vicinity  of  every  smelter. 

This  million  dollar  reward  for  the  suc- 
cessful inventor  is  no  fairy  tale  or  pipe 
dream.  The  b^  smelting  companies  of 
the  United  States  have  spent  many  times 


EXPERT  WITNESSES  FOR  THE  DEFENSE-THE  ANACONDA  COPPER  COMPANV-STUDYING  CON- 
DITIONS IN  THE  DEER  LODGE.  MONT.,  VALLEY. 
The  iirmerB  claimed  the  [umea  from  the  smellen  ruined  crop*  md  injured  Block. 


that  amount  lighttng  damage  claims  or 
settling  with  damaged  and  disgruntled 
neightors.  A  year  ago  the  Guggen- 
heim interests,  which  practically  control 
the  smelting  trust,  publicly  offered  $500,- 
000  for  a  successful  smoke  consumer 
and  the  offer  was  duplicated,  though  un- 
oRicially,  by  the  Amalgamated  Copper 
Company,  which  runs  some  of  the  larg- 
est smelting  plants  in  the  world. 

As   an   illustration   of   what  a   costly 


probably  be  accepted  as  a  precedent  for 
all  similar  cases. 

The  story  of  this  gigantic  case,  which 
involves  a  billion  dollars'  worth  of  prop- 
erty, and  which  is,  in  reality,  the  biggest 
injunction  suit  of  modem  times,  is  in- 
teresting. 

Firmly  organized  and  financed,  the 
Farmers'  Association  of  the  Deer  Lodge 
Valley  of  Montana,  petitioned  the  Federal 
court  at  Helena  for  an  injunction  which 


proposition  this   smoke  business  is,  the     would  close  the  great  Washoe  Smelter 


Amalgamated  Copper  Company,  or  the 
Anaconda  Copper  Mining  Company, 
which  is  a  subsidiary  concern,  is  still  in 
the  throes  of  a  deadly  struggle  with  a 
portion  of  the  population  of  Montana 
over  the  question  .of  smoke  damage. 
True  the  company  drew  first  blood 
through  a  recent  court  decision,  but  the 
people  have  asked  for  a  rehearing  of 
the  case  and  in  the  event  it  is  refused 
they  threaten  to  appeal  to  the  United 
States  supreme  court. 

Recently  an  eight 
million  dollar  smel- 
ter was  closed  by 
the  people  of  Utah 
on  the  grounds  of 
smoke  danu^e  and 
the  smelter  owners 
everywhere  await 
with  anxiety  the 
final  outcome  of 
the  great  Montana 
suit    which    will 


of  Anaconda,  built  at  a  cost  of  $13,000,- 
000.  It  was  declared  that  the  plant  had 
become  a  public  nuisance  by  reason  of 
the  constant  issuance  of  poisonous  smoke 
and  fumes  from  the  towering  stack.  The 
petitioners  admit  that  victory  for  them 
would  mean  death  to  Montana's  biggest 
industry — the  mining  and  smelting  of 
mineral  ores — and  practical  starvation  of 
50  per  cent  of  the  state's  population, 
now  about  a  half  million  souls,  but  they 
claim  to  have  settled  in  the  country  first 
and  that  the  smoke 
is  bringing  them  to 
ruin. 

In  answer  to  this 
the  Anaconda  Cop- 
per Mining  Com- 
pany states  that  the 
real  damage  is 
nominal ;  that  the 
suit  was  not 
brought  in  good 
faith  but  as  a 
/J? 


'.  A.    MOOHE.  OF  CORNRLL  UNIVERSITY.  Im 

OATma  THB  SuoeeCase. 
He  used  a  (encs  comer  for  i  liboritorr. 
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means  to  force  the  company  into  settling 
on  a  cash  basis  exorbitant  damage  claims, 
and  that  the  management  is  doing  all 
that  is  possible  to  eradicate  the  cause  of 
complaint  and  possible  injury. 

The  first  gun  of  this  stupendous  legal 
battle  was  fired  May  9,  1905,  when  the 


Did  thb  Smokihc  Chimney  Do  ThisF 

la  for  the  Farmers'  AuoclHlion  declared  Ihii  i 


case  was  formally  opened.  The  for- 
tunes of  war  perched  first  on  the  banner 
of  the  Farmers  and  then  of  the  Com- 
pany until  early  in  the  present  year  when 
the  latter  won  what  appeared  to  be  com- 
plete victory,  a  decision  of  the  court  re- 
fusing to  grant  the  injunction.  The 
Fanners'  Association,  however,  says  it's 
far  from  beaten  a  id  that  unless  the  ap- 
plication for  a  rehearing  is  granted  the 
case  will  be  taken  to  the  Supreme  Court 
of  the  United  States  for  final  adjudica- 
tion. 

Away  back  in  the  early  sixties  the 
Deer  Lodge  Valley,  one  of  those  fertile 
tracts  which  lie  in  strips  between  the 


northern  ranges  of  the  Rockies,  like 
green  oases  in  a  desert  of  naked  rugged- 
ness,  saw  its  first  white  settlers.  They 
were  farmers  and  small  merchants  from 
Indiana,  Iowa,  Ohio,  Illinois  and  Mis- 
souri. Virginia  City  brought  its  fleeting 
thousands  with  the  discovery  of  gold  at 
the  grass  roots,  and  as  suddenly  became 
a  deserted  village  with  the  baring  of  the 
bed  rock.  Last  Chance  Gulch,  on  the 
spot  where  Helena  was  afterward 
located,  likewise  had  its  rush  of  gold 
seekers  and  one  small  band  of  empire 
builders  settled  in  the  Beaverhead  coun- 
try. But  the  Deer  Lodge  Valley  seemed 
the  favored  spot  of  the  territory.  The 
lucky  miners  from  Virginia  City  and 
Last  Chance  Gulch  went  there  to  settle 
down. 

After  the  working  out  of  the  placer 
camps,  Montana  was  given  iqi  as  a  min- 
ing state  until  Marcus  Daly,  the  enter- 
prising Irishman,  whose  foresight  later 
brought  him  millions,  guessed  the  future 
demand  and  value  of  copper,  and  bought 
from  a  prospector  for  a  song  those  three 
claim.s  destined  to  become  the  world's 
greatest  copper  producing  mines — the 
Anaconda,  the  St.  Lawrence,  and  the 
Neversweat.  That  was  in  1880,  and  the 
time  of  the  birth  of  Butte.  Today  Butte, 
with  her  75,000  inhabitants,  is  the  great- 
est mining  camp  on  earth,  and  the  mines, 
the  workings  of  which  lie  directly  under 
the  streets  of  the  place,  give  to  the  world 
one-third  of  its  copper  supply. 

With  the  growth  of  the  camp  and  the 
increase  in  the  output  of  the  red  metal, 
smelters  for  the  treatment  of  ore  he- 
came  a  necessity,  and  a  comparatively 
small  plant  was  erected  within  the 
camp's  limits.  Later,  another  was  built. 
Considerable  ore  was  also  roasted  in 
heaps  on  the  flats  below  the  camp  and  in 
those  days  Butte  was  rightfully  called 
the  "Smoky  City,"  for  the  smoke  from 
the  stacks  of  the  smelting  plants  and  the 
roasting  ore  heaps  enveloped  the  land- 
scape like  a  blue  cloud  through  which 
the  rays  of  the  sun  scarcely  ever  pene- 
trated. 

No  sooner  had  Marcus  Daly  come 
into  possession  of  his  "Hill"  group  of 
mines  than  he  began  casting  about  for  a 
suitable  location  for  a  smelter  of  his  own. 
Not  wishing  to  add  to  the  smoky  atmos- 
phere of  Butte  he  selected  as  a  site  a 
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spot  less  than  a  mile  distant  from  the 
town  of  Anaconda,  an  hour's  train  ride 
from  Butte.  There,  also,  were  plenty 
of  lime  rock,  timber,  and  water,  without 
which  no  smelter  can  be  operated. 

Anaconda,  the  county  seat  of  Deer 
Lodge  County,  is  laid  out  near  the  cen- 
ter of  the  valley's  agricultural  activities. 
It  is  certain  that  the  Copper  King  never 
dreamed  the  locating  of  his  smelter  in 
the  Deer  Lodge  Valley  would  antagonize 
the  ranchers  and  stir  up  a  hornet's  nest 
of  discontent,  else  he  would  have  chosen 
some  less  fertile  spot  for  the  erection  of 
the  plant.  Marcus  Daly,  however,  never 
lived  to  experience  the  trouble. 


supply  of  ore.  At  the  outset  the 
new  smelter  was  supposed  to  cost  $9,- 
000,000,  but  when  completed  in  1902  it 
had  cost  the  corporation  $13,000,000. 
It  is  the  greatest  and  costliest  plant  of 
the  kind  in  the  world.  It  is  set  on  an 
eminence  looking  down  from  the  south- 
west corner  of  the  valley. 

The  human  mind  can  liardly  grasp  the 
bign<;ss  of  the  plant  even  with  a  personal 
inspection.  This  is  what  it  fakes  to  feed 
its  great  maw  every  twenty-four  hours: 
ten  thousand  tons  of  ore  from  Butte; 
2,300  tons  of  lime  rock  from  adjacent 
quarries ;  650  tons  of  coke ;  one  thou- 
sand tons  of  coal,  and  it  con- 


.TIIE  CAUSE  OF  THE  ORIGIN  OF  THE  -SMOKE  CASE." 
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000  a  day.  Something  like 
one  thousand  millions  of 
dollars  in  ore  have  been 
taken  from  the  Butte  hill 
and  it  is  believed  there 
are  three  thousand  millions 
yet  Stored  there.  The  un- 
derground workings  of 
Butte's  mines  aggregate 
1.000  miles.  It  takes  400,- 
000  tons  of  coal  annually  to 
keep  the  mines  and  smel- 
ters running.  This  gives 
some  idea  of  the  enormous 
extent  of  Montana's  copper 
industry. 

Without  the  Washoe 
smelter  the  mines  would 
close  and  once  closed  they 
are  practically  worthless. 
Butte,  with  its  ever  busy 
population,  is  as  dependent  on  the  com- 
pany's payroll  to  its  miners  as  a 
baby  is  dependent  on  its  mother  for 
food.  Anaconda  is  entirely  dependent 
on  the  smelter  which,  in  turn,  cannot  run 
without  the  product  of  the  mines.  And 
Anaconda's  population  approaches  the 
20,000  mark.  Great  Falls,  with  her  25,- 
000  inhabitants,  is  likewise  helpless  with- 
out the  operation  of  mines  and  smelter. 
There  are  4,000  men  on  the  company's 
payroll  at  Great  Falls  and  3.500  at  Ana- 
conda. In  addition  the  company  oper- 
ates elsewhere  in  the  state  a  big  coke 
plant,  several  coal  mines  and  two  im- 
mense lumber  companies,  all  of  which 
are  feeders  to  the  mines  and  smelter  and 
which  give  5,000  more  men  employment. 


Cash." 


ladcddownbvaDy 


many  ranchers  of  the  valley 
owning  in  the  aggregate 
more  than  50,000  acres  of 
land,  will  be  eventually 
ruined  if  the  smelter  con- 
tinues to  run.  They  claim 
priority  of  rights  in  that 
they  were  in  the  valley  long 
before  the  smelter  made  its 
appearance.  When  Fred  J. 
Bliss,  head  of  the  Farmers' 
Association,  was  reminded 
that  the  number  of  people 
receiving  possible  injury 
from  the  smoke  is  small  as 
compared  with  the  number 
who  would  be  adversely 
affected  by  the  closing  of 
the  plant,  he  said:  "That's 
admitted,  but  whose  rights 
are  to  be  considered  6rst, 
the  farmers  of  the  Deer  Lodge  Valley 
who  settled  there  a  half  century  ago  and 
who  reared  their  children  as  successors 
to  the  soil,  or  a  corporation  whose  pres- 
ence in  the  valley  runs  back  but  a  de- 
cade ?" 

Naturally  when  the  case  was  brought 
several  years  ago  the  mass  of  the  people 
trembled  to  think  of  what  the  outcome 
might  be.  And  at  that  time,  though 
many  of  them  bought  their  bread  with 
the  pay  they  drew  from  the  Company, 
they  secretly  sympathized  with  the 
farmers  and  hoped  the  smelter  people 
might  be  punished  in  some  way  that 
would  not  cost  them  their  jobs.  As  the 
trial  progressed,  however,  sentiment 
changed.    It    looked    as    if    the    actual 


When  it  is  considered  that  a  large  part     smoke  damage  had  been  somewhat  exag- 


of  Montana's  agricultural  products  find 
their  markets  in  the  towns  named  and  go 
towards  the  support  of  the  families  on 
the  payroll  of  the  Amalgamated  Copper 
Company,  it  is  easy  to  conceive  that 
250,000  people,  at  least,  are  directly  or 
indirectly  dependent  on  the  operation  of 
the  Washoe  smelter  for  support.  It  is 
therefore  plain  that  the  great  plant  at 
Anaconda,  which  the  Farmers'  .Associa- 
tion seeks  to  close,  is  the  key  to  the 
state's  industrial  situation  and  that  the 
closing  of  the  smelter  would  irreparably 
cripple  Montana  for  many  generations 
to  come. 

Admitting  all  this  the  Farmers'  Asso- 
ciation, on  the  other  hand,  contends  that 


gerated  and  that,  until  the  company  be- 
lieved it  was  being  held  up,  it  had  wil- 
lingly settled  all  claims  and  had  paid  out 
to  the  farmers  of  the  valley,  first  and 
last,  $500,000.  There  came  a  time  when 
the  Company  refused  to  treat  further 
with  the  claimants  and  the  latter  in  turn 
declared  they  wouldn't  accept  further 
damage  money,  even  if  payable — that 
they  would  close  the  smeller  for  all  time 
and  thus  rid  themselves  of  the  nuisance. 
.And  after  the  suit  was  brought  it  was 
injunction  or  no  injunction,  a  sort  of 
life  or  death  proposition.  The  court  was 
not  called  upon  to  decide  or  award  dam- 
ages. The  question  meant  the  company's 
very  existence.    Like  the  jury  sitting  on 
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a  first  degree  murder  case  and  obligated 
to  either  hang  or  acquit  the  accused,  the 
court  could  do  but  one  of  two  things: 
shut  down  the  smelter  or  allow  it  to  riyi. 

The  momentous  question,  on  which 
hung  the  prosperity  of  a  state  and  which 
meant  possible  harm  no  matter  how  de- 
cided, was  put  squarely  up  to  William 
H.  Hunt,  judge  of  the  United  States 
District  court  for  Montana.  Judge 
Hunt  is  a  product  of  the  Roosevelt 
regime.  He  and  the  ex-president  of 
strenuous  persuasion  have  been  lifelong 
friends.  He  was  appointed  governor  of 
Porto  Rico  by  Roosevelt  and  when  he 
later  expressed  a  desire  to  return  to  the 
states  the  president  promptly  placed  him 
on  the  bench  of  the  Federal  court.  Cool 
and  calculating,  yet  decisive;  a  close 
student  of  the  law;  brilliant,  William 
H.  Hunt  has  few  equals  as  a  jurist.  As 
a  citizen  he  stands  high  in  the  public  es- 
teem. His  record,  both  private  and  pub- 
lic, is  unassailable. 

The  average  judge  would  have  shrunk 
from  the  trial  of  a  case  of  such  stupen- 
dous proportions,  but  not  so  with  Hunt. 
He   relished  the   arduous  work  of  un- 
tangling  the    meshes    of    evidence    and 
weighing  with  his  evenly  balanced  legal 
mind  the  facts  as  produced  by  hordes 
of  witnesses  on  either  side.    Not  having 
the  time  to  give  the  case  his  entire  atten- 
tion or  to  hear  person- 
ally   all    the    testimony, 
Judge    Hunt    appointed 
as    master    in    chancery 
for   the   taking   of   evi- 
dence, Oliver  T,  Crane, 
a  Helena  attorney  of  at- 
tainment. 

Both  the  company  and 
the  Fariners'  Associa- 
tion made  extensive 
preparations  for  the  pre- 
sentation of  their  re- 
spective sides  of  the 
case.  The  company  sent 
to  the  front  to  command 
the  guns  A.  J.  Shores, 
head  of  the  legal  de- 
partment of  the  Amal- 
gamated Copper  Com- 
pany. Mr.  Shores  at 
first  superintended  the 
legal    battle    from    the 


later  succeeded  by  his  assistants.  Con. 
F.  Kelly  and  L.  O.  Evans,  who  really 
did  the  bulk  of  the  work  from  the 
start.  Kelly  is  known  as  the  most  bril- 
liant young  lawyer  in  Montana.  His 
mental  ability  was  discovered  by  Marcus 
Daly.  The  financier  took  Con.  Kelly  out 
of  the  Anaconda  mine  and  sent  him  to 
Michigan  where  the  latter  received  his 
education.  Kelly  returned  to  Montana 
and  worked  his  way  up  from  a  clerkship 
in  the  legal  department  of  the  company 
to  the  executive  legal  head  and  today  is 
the  right  bower  for  the  big  system  he 
represents.  Evans  is  a  close  student  and 
an  able  pleader  and  the  two  form  a 
strong  team  working  in  double  harness. 
The  Farmers'  Association  was  repre- 
sented in  the  great  struggle  by  Robert  L. 
Clinton  and  C.  M.  Sawyer.  Mr.  Clin- 
ton, like  Kelly,  is  a  comparatively  young 
man  but  stands  high  in  his  profession, 
and  not  the  least  interesting  feature  of 
the  case  was  the  daily  verbal  skirmish 
between  the  leading  luminaries  of  the 
different  sides. 

Master  in  Chancery  Crane  held  court 
in  the  Federal  building  of  Butte  and  the 
taking  of  testimony  was  formally  begun 
on  the  25th  day  of  April,  1906.    It  was 
stated  that  the  Association  expected  to 
prove  the  smelter  was  not  only  a  public 
nuisance  but  a  menace  to  health  and  to 
prosperity ;    that    the 
smoke,   fumes  and  dust 
from   the   mighty   stack 
of  the  Washoe  plant  is 
carried  by  the  wind  as 
far  down  the  valley  as 
the  mountain  walls  will 
allow    and    that   disease 
and    destruction    to    or- 
ganic life  is  transmitted 
with  it ;  that  horses,  cat- 
tle, sheep,  and  swine  had 
ceased  to  thrive  and  that 
the  raising  of  live  stock 
was    a    profitless    task; 
that  the  grain  and  gar- 
dens and  fruit  and  flow- 
ers   had    been    blighted 
and   that   the   very   soil 
was  contaminated  by  a 
poisonous    sulphur    de- 
posit ;  that  property 
T.  Chanb.  value  throughout  the  dis- 
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preciated  and  that  even  human  life  was 
no  longer  safe  from  the  acute  ravages 
of  the  smoke. 

Admitting  that  the  ranches  in  the  im- 
mediate vicinity  of  the  smelter  had  suf- 
fered to  some  extent,  the  defendant  com- 
pany declared  in  reply  that  the  owners 
had  been  amply  repaid  for  the  damage 
done;  that  beyond  this  the  injury  was 
grossly  exaggerated ;  that  the  farmers, 
realizing  they  could  no  longer  "bleed" 
the  company   for   damages,   determined 
out  of  pique  to  ruin  it ;  that  the  plant 
had  been  built  at  an  im- 
mense cost  and  that  to 
close     it     would     mean 
financial    panic    to    the 
stockholders   and   death 
to  the  company's  copper 
industry     in     Montana ; 
that  every  possible  effort 
had  been   made   to  dis- 
cover a  consumer  for  the 
smoke  and  dust  but  in- 
ventors   had  .  failed    to 
find  any  appliance  that 
would  give  relief,  even 
though  they  knew  such 
an  invention  would  mean 
fame    and    fortune    for 
them;  and  that  the  suit, 
after  all,  was  but  a  big 
conspiracy     formed     to  J'"-  ■*:  ^■ 

force     the      company     to  emelterromDM 

buy    up    all    the    ranch  '""  ""^ ''''''" 

lands  for  miles  around, 
a  scheme  that  from  the  defendant's  stand- 
point, would  prove  impractical  as  well  as 
impossible. 

There  followed  then  the  costliest,  long- 
est, biggest  and  in  many  respects  the 
most  remarkable  trial  of  an  injunction 
suit  in  the  history  of  equity  courts  as 
growing  out  of  the  old  English  common 
law. 

It  was  evident  from  the  outset  that 
one  serious  obstacle  loomed  up  between 
the  Farmers'  Association  and  success 
and  that  the  Anaconda  Copper  Mining 
Company  faced  two  powerful  influences 
prejudicial  to  its  cause.  Had  the  Farm- 
ers' Association  included  in  its  ranks 
all  the  ranchers  of  the  valley  it  would 
have  been  hard  to'conceive  of  failure  to 
close  the  smelter,  but  several  hundred 
farmers  refused  to  join  v;hat  they  called 
the  "Smoke  Crowd,"  and  one  of  the 


accepted  principles  of  equity  is  that  be- 
fore a  public  nuisance  can  be  defined  as 
such  its  annoyance  must  be  general  in 
the  community.  It  cannot  bother  Bill 
Smith  here  and  fail  to  bother  Tom  Jones 
over  there,  and  constitute  a  public 
nuisance. 

Arrayed   against   the   Company   were 
the  influences  of  public  opinion,  which 
seldom    favors   a   corporation,   and   the 
executive  branch  of  the  government  at 
Washington,  D.  C,  which,  laboring  un- 
der the  impression  that  the  smelter  smoke 
was  injurious  to  the  for- 
est reserves,  sent  expert 
employes    to    the    scene 
who    Were    later    called 
into  the  case  as  witnesses 
against  the  Company. 

Though  there  were 
but  eighteen  months  oc- 
cupied in  the  actual  tak- 
ing of  testimony  the 
case,  first  and  last,  ex- 
tended over  a  period  of 
four  years,  including  the 
time  used  in  pleadings, 
arguments,  recesses 
granted  by  the  court  and 
vacations  and  holidays. 
Neither  side  at  first  an- 
ticipated such  a  struggle, 
Gardner.  ]ju(.     gg     (he     case     pro- 

V'^at^t'kct  gressed  the  fight  became 

,s«siooadaT-  bitter    and    no    expense 

was  saved  to  make  a 
showing.  In  all  350  witnesses  were 
examined,  including  some  of  the  coun- 
try's greatest  scientific  experts;  several 
trainloads  of  exhibits  were  offered  in 
evidence;  a  small  army  of  stenographers 
took  down  25,135  pages  as  part  of  the 
records,  which  means  7,540,500  words ; 
and  before  the  case  closed  the  company 
had  spent  $3,000,000  to  defend  and  the 
Farmers'  Association  $500,000  to  prose- 
cute. 

Among  the  prominent  men  brought 
into  the  case  as  witnesses  by  the  company 
were  Dr.  Duncan  McEachran,  chief 
veterinarian  for  the  Dominion  of  Can- 
ada; Dr.  Leonard  Pearson,  dean  of  the 
veterinary  department  of  the  University 
of  Pennsylvania  and  official  veterinarian 
for  the  state  of  Pennsylvania ;  Dr.  V.  A. 
Moore,  dean  of  the  veterinary  depart- 
ment of  Cornell  University;  Dr.  Theo- 
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bald  Smith,  professor  of  comparative 
pathology  at  Harvard  University;  Dr. 
Charles  A.  Doremus,  an  eminent  toxi- 
cologist  of  New  York  City  and  formerly 
associated  with  Bellevue  hospital ;  Prof. 
Ralph  E.  Smith,  plant  pathologist  of  the 
University  of  California;  Prof,  F.  \V. 
Traphagen,  head  of  the  metallurgical  de- 
partment of  the  Colorado  School  of 
Mines,  and  last,  but  not  least.  Dr.  H.  C, 
Gardner,  Montana's  state  authority  on 
veterinary  science. 


The  majority  of  expert  wit- 
nesses on  hoth  sides  were 
brought  to  Montana  and  em- 
ployed to  make  a  study  of  con- 
ditions throughout  the  state, 
compare  these  conditions  with 
those  of  the  Deer  Lodge  Valley, 
and  testify  according  to  their 
findings.  All  of  those  for  the 
Company  and  several  for  the 
Farmers  were  in  the  state  for  a  ^ 
year  or  more  before  being 
called  to  the  stand.  Some  idea 
of  the  cost  can  be  obtained 
when  it  is  known  that  some  of 
the  experts  were  paid  as  high 
as  $100  a  day  each  and  all  expenses. 

With  its  powerful  financial  backing 
the  corporation  left  no  stone  unturned 
which  might  strengthen  its  case. 
Through  its  agents  it  purchased  a  big 
tract  of  land  about  five  miles  from  the 
smelter,  including  the  south  half  of  the 
Bliss  ranch,  and  opened  an  experimental 
ranch  of  its  own.  This  ranch  was 
stocked  with  cattle,  horses  and  swine  and 
fed  on  hay  and  other  products  grown 
right  on  the  place.    And  right  there  the 


Dr.  Gardner  was  the  chief  adviser  of     company  played   its  strongest  card.     It 


counsel  for  the  company  throughout  the 
hearing  and  by  reason  of  his  knowletlge 
of  animal  and  plant  conditions  in  Mon- 
tana, was  of  invaluable  aid  to  the  other 
experts,  most  of  whom  were  brought 
from  great  distances  to  study  conditions 
and  then  tell  the  master  in  chancery  of 
their  observations,    - 

Nor  did  the  Farmers'  Association  fail 
to  make  a  showing  with  a  strong  array 
of  eminent  experts.  Among  others,  this 
side  presented  Dr.  D.  E.  Sal- 
mon, former  chief  of  the  United 
States  bureau  of  Animal  In- 
dustry ;  Dr,  Robert  Formad, 
head  of  the  laboratory  depart- 
ment of  the  same  bureau ;  Dr, 
E.  T.  Davison,  federal  inspector 
stationed  at  Helena;  Prof.  R. 
E.  Swain,  professor  of  chem- 
istry at  Leland  Stanford  Uni- 
versity; Prof.  W.  D,  Harkins, 
professor  of  chemistry  at  the 
University  of  Montana;  M.  E. 
Jones,  a  geologist  of  recognized 
standing,  and  W.  E,  Weigle,  of 
the  United  States  forestry  serv-         omnED 


contended  all  through  the  hearing  that 
the  run-down  condition  of  the  majority 
of  farms  in  the  "Smoke  Zone"  was  diie 
to  lack  of  thrift  and  care;  that  these 
same  farms  had  been  producers  until  the 
"Smoke  Case"  was  started  and  that  then 
they  were  allowed  to  go  to  seed  as  a  good 
illustration  of  the  smoke  damage  con- 
tention. And  the  company  farm  was 
run  to  show  what  reasonable  industry 
might  produce. 


E  FARUBRS  as  EVtDEHCR  OF  SKOR 
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In  the  meantime  the  witnesses  for  the 
Association  were  testifying  that  the  hay 
and  food  stuff  for  stock  was  impregnated 
with  arsenic  poisoning  which  proved 
slow  death  to  animals  fed  upon  it.  To 
back  up  this  theory  the  "Smoke  Farm- 
ers" presented  countless  specimens  of 
diseased  organs  of  animals  and  poor  sam- 
ples of  grain  and  alfalfa. 

Then  the  company  sprung  its  speci- 
,  mens.  "If  the  hay 
poisons  the  cattle  and 
stock  on  your  farms 
why  doesn't  it  have  the 
same  effect  on  those  of 
our  ranch  ?"  demanded 
Attorney  Kelly  as  he 
offered  in  evidence  per- 
fect specimens  of  animal 
organs  and  grain  and 
hay  as  fine  as  the  West 
can  produce. 

Again     the     company 
scored    and     this    time 
with  the  tools  of  the  op- 
position.    It  was  shown 
that  miserable  specimens 
of  cows  and  horses  had 
been  purchased  from  the 
ranch  of  Fred  Bliss,  the 
leading  complainant,  and 
had   been   properly    fed 
and  properly  taken  care 
of  on  the  Company  ranch.    The  results 
were  startling.     Some  of  the  cows  had 
gained  five  and  six  pounds  a  day,  while 
fed  solely  on  hay  raised  in  the  valley,  and 
had  been  transformed  from  scurvy,  raw- 
boned  animals  into  sleek,  fat  and  con- 
tented cattle. 

And  referring  to  this  coincidence  At- 


slaughtered  in    numbers    so    that    post 
mortems  could  be  held  over  the  dissected 
carcasses.     Times    without    number   the 
Farmers'    Association    produced    horses 
with  ■  ulcerated  noses  and  cows  with  tu- 
mors and  running  sores,  offering  them 
as    evidences    of    smoke    damage.    The 
company  experts  met  this  with  counter 
testimony  that  the  sores  and  ulcers  were 
maladies  common  in  all  cattle  herds  and 
that    they    were    not 
caused  by  contamination 
with  the  vomit  from  the 
smelter  stack. 

"The  animals  and 
crops  are  badly  damaged 
by  smoke  in  the  Deer 
Lodge  Valley,"  said  the 
experts  for  the  Farmers. 
"You  are  wrong,"  re- 
plied the  Company  ex- 
perts, "for  they  are  no 
worse  off  than  in  other 
parts  of  Montana,  ex- 
cept on  the  ranches  wil- 
fully neglected." 

So  contradictory  were 
thfl  statements  made  by 
the  experts  of  the  two 
sides  that  Judge  Hunt 
determined  to  make  a 
"  ""'  "*'•  personal  tour  of  the  val- 

ley himself.  He  wanted 
a  general  idea  of  conditions  as  they  ac- 
tually existed  and  he  wanted  this  idea 
first  hand. 

Through  his  investigations  he  found 
that  the  average  wind  velocity  down  the 
valley  was  seventeen  mites  an  hour.  He 
learned  that  atmospheric  conditions  were 
dry  and  that  the  wind  with  an  absence 


tomey  Evans  said,  in  summing  up  his  of  humidity  reduced  the  possible  dam- 
argument  before  Judge  Hunt  a  year  age  from  smoke  to  a  minimum.  He  saw 
later:  "The  only  possible  conclusion  for  himself  the  giant  smoke  stack  empty- 
that  can  be  drawn  from  the  wonderful  ing  to  the  aerial  world  thousajids  of  tons 
improvement  in  the  cattle  and  stock  of  dust  and  smoke  and  he  walked  care- 
when  bought  from  the  complainants  and  fully  over  the  strip  of  ground  three  miles 


fed  by  the  defendants  is  that  the  farmers 
who  brought  this  case  wasted  their  time, 
neglected  their  soil  and  allowed  their 
animals  to  hunger.  They  preferred  that 
their  ranches  should  waste  away  and 
their  cattle  starve  so  that  the  cry  of 
'smoke  damage'  might  have  apparent 
evidence  to  back  it." 

During  the  progress  of  the  case  cows, 
steers,    horses,    hogs    and    sheep    were 


long  and  a  mile  and  a  half  wide  which 
seemed  particularly  blighted  by  the 
smoke.  He  examined  the  Bliss  ranch 
and  noted  its  depleted  condition.  He 
also  made  a  mental  observation  of  an 
adjoining  farm  which  seemed  thrifty 
enough.  Here  he  found  a  ranch  where 
sub-irrigation  had  been  indulged  in  until 
the  ground  had  become  swampy  and 
practically  useless.     And  just  over  the 
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hill  he  found  the  Company  ranch  on  an 
adjoining  strip  of  land  which  had  been 
drained  by  tiling  and  which  was  a  model 
for  tidiness,  system  and  productiveness. 

By  the  close  of  the  summer  of  1908  the 
evidence  had  all  been  submitted  and 
Master  in  Chancery  Oliver  T.  Crane 
prepared  and  submitted  to  Judge  Hunt 
his  exhaustive  report  of  the  findings. 
Judge  Hunt  spent  the  winter  in  deliber- 
ations and  consideration  of  the  case,  and 
on  January  25,  1909,  his  decision  was 
handed  down. 

It  was  a  victory  for  the  company. 

The  court's  decision  is  one  of  the  most 
comprehensive  ever  given  by  a  Federal 
judge.  It  deals  with  the  case  from  every 
angle  and  demonstrates  an  exhaustive 
knowledge  of  the  questions  involved.  In 
it  Judge  Hunt  declared  that  some  dam- 
age had  undoubtedly  accrued  from  the 
smelter  smoke,  but  that  this  was  nomi- 
nal when  the  extent  of  the  damage 
claimed  was  considered.  But  the  court 
did  not  hold  the  company  entirely  blame- 
less. The  Anaconda  Copper  Mining 
Company  was  commended  for  its  efforts 


towards  removing  the  cause  of  com- 
plaint, but  was  warned  that  its  efforts 
had  not  been  altogether  successful  and 
that  further  improvements  must  be  made 
or  the  Company  would  be  held  to  ac- 
count. The  Farmers'  Association,  how- 
ever, now  thoroughly  embittered  by  the 
long,  war,  promises  to  push  its  cause 
harder  than  ever. 

In  the  meantime  the  company's  ranch, 
which  was  started  for  experimental  pur- 
poses during  the  tedious  trial  lasting 
four  years,  is  now  being  run  as  a  prac- 
tical proposition  under  the  personal  and 
able  direction  of  Dr.  Gardner. 

The  members  of  the  "Smoke  Associa- 
tion," as  it  is  known  to  some,  are  awak- 
ening to  real  thrift,  and  the  residents  of 
the  valley  not  members  of  the  Associa- 
tion are  pointing  with  pride  to  the  fact 
that  the  hay  and  grain  crop  harvested 
last  year  is  the  best  in  the  valley's  his- 
tory. To  top  it  all  a  monster  petition  is 
being  circulated  through  the  state  bear- 
ing in  big  gold  letters  over  100,000  sig- 
natures the  four  simple  words: 

"Let  us  have  peace." 


Patriotism 


Breathes  there  a  man  with  soul  so  dead 
VHio  never  to  himself  hath  said, 
"This  is  my  own,  my  native  land!" 
Whose  heart  hath  ne'er  within  him  bnrned 
As  home  his  footsteps  he  hath  turned 
From  wandering  on  a  foreign  strand? 
If  such  there  breathe,  go,  mark  him  well  t 
For  him  no  minstrel  raptures  swell ; 
High  though  his  titles,  proud  his  name, 
Boundless  his  wealth  as  wish  can  claim — 
Despite  those  titles,  power,  and  pelf. 
The  wretch,  concentered  all  in  self, 
Living,  shall  forfeit  &ir  renown. 
And,  doubly  dying,  shall  go  down 
To  the  vile  dust  from  whence  he  sprung. 
Unwept,  unhonored,  and  unsung. 

—Scott. 


THE  CARVING  OF  THE  WINDS-SAND  WAVES. 


WHERE    LAND    FLOWS    LIKE   WATER 

By    RENE    BACHE 


HE  "live"  sand  dune  is  a  seri- 
ous menace  in  many  parts  of 


I  the  United  States.     Much  ef- 

I  fort  and  a  good  deal  of  money 

M.        have   been   expended   by   the 

government  in  trying  to  control  it,  but  in 

vain.    It  remains  today  an  unsolved  and 

perilous  problem. 

A  sand  dune  of  this  kind  is  a  de- 
vouring and  remorseless  monster.  It  is 
a  hill,  sometimes  attaining  the  size  of  a 
small  mountain,  which,  instead  of  re- 
maining stationary  in  one  spot,  continu- 
ally travels.  Anything  useful  to  man 
that  happens  to  be  in  its  path  is  destroyed 
utterly.  It  swallows  up  houses  and  even 
villages;  the  cultivated  fields  over  which 
it  makes  its  dreadful  march  are  con- 
verted into  hopeless  desert. 

For  ten  years  past  the  government,  in 
an  experimental  way,  has  been  fighting 
the  dunes.  It  has  used  for  the  purpose 
every  means  which  the  ingenuity  of  sci- 
ence could    devise,  but  without  success. 


No  human  artifice  seems  able  to  check, 
save  in  very  temporary  and  incomplete 
fashion,  the  march  of  the  traveling  sand 
hills ;  and  it  has  not  been  found  practica- 
ble to  render  them  stationary  by  plant- 
ing them  with  sand-binding  grasses,  be- 
cause the  latter  will  not  grow  on  their 
constantly-shifting  surface. 

The  problem  is  particularly  serious 
along  the  Columbia  River,  in  Washing- 
ton and  Oregon,  where  immense  dam- 
age has  been  done  to  cultivated  fields 
and  even  to  towns  by  rapidly-moving 
areas  of  dunes.  Many  orchards  and  ex- 
tensive tracts  of  rich  agricultural  lands 
have  been  wholly  destroyed.  At  the 
great  bend  of  the  stream,  near  the  Walla 
Walla  River,  there  is  a  gorge,  through 
which  the  wind  sometimes  blows  with 
terrific  violence,  carrying  before  it  sheets 
of  sand.  By  this  means  a  wide  region 
has  been  converted  into  a  veritable 
Sahara. 

Much  livestock  has  been  destroyed  by 
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these  sand  storms,  which  are  described 
as  among  the  most  appalhng  of  natural 
phenomena.  Human  beings  caught  in 
them  have  lost  their  lives  on  several  oc- 
casions. The  sand  of  these  inland  dunes 
is  not  like  that  of  the  dunes  along  the 
seacoast,  which  is  always  kept  more  or 
less  damp  by  the  moisture  in  the  at- 
mosphere. It  is  absolutely  dry,  and 
thus  travels  with  much  greater  rapidity. 
Always,  of  course,  it  is  wind  that  ac- 
complishes the  transportation  of  the 
moving  hills,  the  process  consisting  in 
blowing  the  surface  sand  over  from  the 
windward  to  the  leeward  side  of  the 
dune. 

By  this  continual  transfer  of  its  ma- 
terial the  dune  is  made  to  crawl  slowly 
but  surely  over  the  face  of  the  land- 
scape. Not  the  highest  and  strongest 
fences,  nor  any  other  obstacle  that  feeble 
man  can  erect,  will  successfully  oppose 
its  march.  It  may  travel  only  a  dozen 
feet  in  a  year,  but  eventually  it  devours 
everything  it  comes  across.  In  every 
region  it  is  the  habit  of  winds  to  prevail 
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from  one  direction  in  preference  to 
others,  and  thus  the  march  of  the  dunes, 
wherever  they  are  found,  is  steadily  on- 
ward, and  not  first  one  way  and  then 
another. 

In  the  Columbia  Valley  the   railroad 
has  an  immense  amount  of  trouble  to 


keep  the  dunes  from  burying  the  tracks. 
Shovelers  are  kept  busy  all  the  time 
clearing  them  of  sand,  and  every  now 
and  then  traffic  is  brought  to  a  stop  for 
many  hours,  or  even  for  days,  by  a  sand 
storm.  Such  a  storm  may  heap  thou- 
stands  of  tons  of  sand  upon  the  rails — 
in  which  case,  of  course,  there  is  nothing 
to  be  done  but  send  a  large  force  of  men 
to  the  scene,  to  remove  the  obstruction. 
Even  so,  wrecks  are  caused  every  now 
and  then  by  sand  on  the  tracks.  An  ac- 
cident of  the  kind,  near  the  Dalles,  in 
Oregon,  half  a  dozen  years  ago,  cost  a 
number  of  lives. 

One  of  the  photographs  presented 
herewith  shows  an  expedient  to  which 
the  railroad  resorts  in  its  more  or  less 
ineffectual  fight  against  the  dunes.  This 
consists  in  a  series  of  lightly -constructed 
fences,  called  "wattles,"  which  are  set 
slantwise  on  the  advancing  face  of  the 
sand  hill.  The  fences  do  not  obstruct 
the  sand,  but  divert  it,  causing  the  wind 
to  blow  it  upward  and  away. 

It  is  only  a  very  partial  remedy,  how- 
ever. From  time  to  time  some  new  and 
ingenious  device  is  tried,  with  more  or 
less  effect,  but  the  dunes  go  marching  on. 
At  Riparia,  on  the  Snake  River  division 
of  the  Oregon  Railroad  Company's 
hne,  large  shops  and  other  buildings 
have  had  to  be  moved,  to  prevent  them 
from  being  covered  hy  rapidly-drifting 
sand  hills. 


shown      that      they        Wherf,  thb  Sand  Drifts 
come  from  the  hot-  ""  *  ^''^ 

torn  of  an  ancient 

inland  lake,  or  sea,  which,  many  millions 
of  years  ago,  covered  that  part  of  the 
country.  The  Columbia  flows  through  the 
bottom  of  this  vanished  lake,  and  during 
the  annual  period  of  high  water,  in  June, 
large  quantities  of  sand  are  carried  into 
the  stream  and  deposited  on  flats  all 
along  the  Columbia,  as  far  south  as  the 
Willamette  River.  Thus  the  supply  of 
desert-making  material  is  practically  in- 
exhaustible, and  from  year  to  year  it  is 
transforming  a  steadily  increasing  area 
into  hopeless  waste. 

Along  the  shores  of  the  Great  Lakes, 
in  many  places,  similar  conditions,  hardly 
less  alarming,  prevail.  Dunes  in  such 
localities   have  already   done   enormous 


Like  Snow  Be.\ch  Gkj^        Sands       brought 

""■  ^'■"'  ashore     by     the 

waves,  is  blown  by 
the  wind  off  the  beach,  when  dry,  and 
piled  up  in  a  long  dune  which  marches 
steadily  toward  the  railroads — the  latter 
running  parallel  with  the  shore,  at  a  dis- 
tance of  only  a  few  hundred  yards. 

There  is  no  way  to  stop  it.  The  only 
thing  to  do  is  to  dig,  and  to  keep  on 
•ligging  the  sand  away  as  fast  as  it 
threatens  to  overflow  the  railroads. 
When  dug,  it  is  carried  away  in  cars. 
But  the  railroads  in  this  instance  manage 
to  get  even  to  a  certain  extent  by  selling 
the  sand  to  brick-making  concerns  at 
Michigan  City,  which  convert  it  into 
most  excellent  and  useful  sand  bricks 
for  bui tiling  purposes,  A  large  and 
always-accumulating  surplus  has  found  a 


_^  jes 


WHERE  LAND  FLOWS  LIKE  WATER 


169 


markpt  at  Gary,  the  model  industrial 
town  recently  built  by  the  United  States 
Steel  Company,  where  it  has  been  used 
to  fill  in  a  great  swamp. 

Drifting  dunes  have  done  immense 
damage  all  along  the  Pacific  coast,  from 
the  Columbia  River  southward  to  Golden 
Gate  Park,  in  California.  Likewise  on 
Cape  Cod,  and  in  the  southern  half  of 
Long  Island,  Where,  on  the  seashore, 
the  prevailing  winds  are  from  the  water, 
the  beach  sands  tend  to  form  hills,  which 
are  transported  continually  further  and 
further  inland.  Such  hills  may  be  from 
thirty  to  one  hundred  feet  high,  and 
sometimes  they  reach  an  elevation  of 
two  hundred  feet. 

The  worst  situation  on  the  Atlantic 
coast  is  found  on  Cape  Henry  and  Cape 
Hatteras,  where  the  traveling  dunes  are 
covering  valuable  timber  lands  and 
swallowing  up  many  houses.  The  life- 
saving  stations  maintained  by  the  gov- 
ernment in  those  localities  have  a  hard 
fight  for  survival. 

All  along  the  coast  of  southern  Vir- 
ginia and  North  Carolina  stretches,  for 


scores  of  miles,  a  chain  of 
dunes,  which  is  slowly  moving  away 
from  the  shore  and  over  the  land,  de- 
vouring everything  in  its  path.  Even 
the  forts  on  the  coast,  though  so  formida- 
ble in  defense  against  any  human  enemy, 
have  suffered  so  much  damage  by  in- 
vasion from  sand,  in  some  instances,  that 
the  War  Department  has  been  obliged 
to  appeal  to  the  scientific  bureaus  of  the 
government,  particularly  the  Forest 
Service,  for  means  wherewith  to  protect 
themselves  against  this  creeping  foe. 

In  Europe  the  dune  problem  is  a  very 
old  one.  Within  historic  times,  in  that 
part  of  the  world,  drifting  sand  hills  have 
buried  numerous  villages  and  extensive 
forests,  checked  the  courses  of  rivers, 
and  turned  many  fertile  regions  into  des- 
erts. Bordering  the  Bay  of  Biscay,  in 
France,  is  a  belt  of  dunes  which  covers 
250,000  square  miles.  But  Europe  has 
found  a  solution  for  the  problem  in  a 
certain  species  of  tree,  called  the  "shore 
pine"  (Pinus  maritimus) ,  seedlings  of 
which,  when  planted  in  the  shifting 
sands,  grow  rapidly,  and  hold  them  per- 
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fectly.  The  "needles"  fallen  from  the 
trees  form  a  dense  mat,  which  helps  to 
hold  the  sand  fast. 

It  will  naturally  be  asked,  Why  should 
we  not  make  use  of  the  same  expedi- 
ent? The  answer  is  that  we  have  done 
so,  but  without  success,  simply  because 
the  shore  pine,  which  flourishes  in 
France  and  Spain,  will  not  grow  in  this 
country.       The     Forest     &rvice     has 


— transformed  from  a  dangerous  tramp. 
as  it  were,  into  a  condition  of  harmless 
respectability. 

Owing  to  this  and  various  other 
causes,  such  stationary  dunes  are  found 
in  many  places  along  the  coast  and  in- 
land. It  is  believed  that  anciently  all 
dune  areas  at  that  time  existing  were 
covered  with  forest  growth,  and  there- 
fore possessed  no  inclination  to  travel. 


THE  EVER-PRESENT  THREAT  OF  THE  S 


planted  it  on  sand  dunes  all  the  way 
from  Virginia  to  Florida,  but  in  vain. 
And,  most  unfortunately,  we  have  no 
tree  of  our  own  that  appears  to  serve 
the  same  purpose. 

It  often  happens  that  a  drifting  dune, 
traveling  inland  from  the  shore,  leaves 
between  it  and  the  beach  line  a  bare 
space  where  grasses  take  root  and  trees 
later  on  grow  up.  The  trees  afford 
protection  against  the  wind,  and  thus  the 
sand  hill,  deprived  of  its  motive  power, 
so  to  speak,  ceases  to  march.  Grasses 
and  other  plants  overgrow  its  surface, 
and  it  becomes  stationary  and  permanent 


But  this  growth  was  destroyed,  mainly 
through  the  instrumentality  of  tire,  and 
consequently  today,  chiefly  by  reason  of 
his  own  carelessness,  man  finds  himself 
threatened  by  an  enemy  with  which  it  is 
extremely  difficult  to  deal. 

In  some  instances  it  is  practicable  to 
restrain  and  control  the  shifting  sands 
by  planting  them  with  sand-binding 
grasses — such,  for  example,  as  the  "mar- 
ram," or  common  beach  grass,  which 
spreads  rapidly  by  runners  radiating  out 
from  its  firmly- rooted  bunches.  The 
creeping  roots,  which  attain  a  length  of 
twenty  to  thirty  feet,  form  a  densely  in- 
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terwoven  mat  beneath  the  surface,  pene- 
trating deeply,  and  knitting  the  sand  to- 
gether in  a  network  of  almost  unbreak- 
able fibers. 

This  serves  to  anchor  the  sand  suf- 
ficiently to  give  an  opportunity  for  the 
growth  of  the  waxberry,  which,  once 
planted  and  made  to  thrive,  affords  ade- 
quate protection  for  certain  shrubs — 
notably  the  red  rose,  which  spreads  al- 
most as  a  vine  over  spots  of  bare  sand, 
Virginia  creeper,  with  its  strong  and 
woody  stems,  is  next  estabhshed  on  the 
dune,  after  which  hardy  trees  may  be 
planted,  thus  insuring  its  permanency. 

Experience  has  shown  that  grass  alone 
is  not  sufficient  to  accomplish  the  pur- 
pose. On  the  contrary,  it  actually  helps 
in  many  instances  to  build  dunes.  Along 
many  parts  of  the  Atlantic  coast  are  to 
be  found  sand  hills,  of  the  bigness  of  a 
house  or  thereabouts,  which  owe  their 
development  mainly  to  grass.  As  the 
grass  grew,  it  offered  something  com- 
pact for  the  sand  to  accumulate  upon, 
and  thus  the  humble  vegetation  was  a 
help  rather  than  a  hindrance  to  the  sand 
hill. 

Such  a  hill,  however,  is  not  a  menace, 
but  merely  a  useless  disfigurement  of  the 


landscape.  The  traveling  dunes  are  the 
kind  that  do  the  damage,  and  with  the 
really  active  ones  it  seems  to  be  im- 
possible to  deal  effectively.  Some  means 
of  fighting  them  must  nevertheless  be 
found,  because  the  areas  of  waste  created 
by  these  desert-makers  are  steadily  in- 
creasing. As  the  lands  along  the  At- 
lantic and  Pacific  coasts,  and  along  the 
inland  lakes  and  rivers,  become  more 
valuable,  our  government  will  find  it 
necessary  to  pass  laws  and  expend  large 
sums  of  money  for  holding  and  planting 
the  dunes,  just  as  France,  Germany,  Hol- 
land, and  Denmark  have  already  been 
forced  to  do. 

A  dead  dune,  as  distinguished  from  a 
"live"  one,  is  simply  a  sand  hill  on  which 
nature  has  succeeded  in  establishing 
vegetation.  The  problem  is  to  find  some 
means  whereby  the  same  thing  can  be 
accomplished  artificially.  At  the  pres- 
ent time,  in  places  where  the  trouble  is 
not  very  bad,  a  good  deal  is  being  done 
in  this  direction  by  planting  sand-binding 
grasses — a  kind  of  work  which  has  been 
conducted  on  Cape  Cod,  in  a  more  or 
less  desultory  manner,  for  more  than  a 
century.  In  early  days  the  very -exist- 
ence   of    the    village  of  Provincetown, 
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Mass.,  was  threatened  by  sand  storms, 
which  were  eventually  done  away  with 
by  the  systematic  setting  out  of  beach 
grass — a  local  ordinance  even  allowing 
the  authorities  to  go  into  a  man's  yard 
and  plant  the  grass,  if  he  would  not  at- 
tend to  the  matter  himself. 

The  marram,  or  "sand  reed,"  as  it  is 
sometimes  called,  is  the  conspicuous 
species  of  beach  grass  all  the  way  along 
the  Atlantic  coast  from  New  Hampshire 
to  Maryland,  its  long-leaved  stems  grow- 
ing in  tufts  from  two  to  four  feet  high. 
For  planting  purposes,  its  creeping  roots, 
which  are  really  underground  stems,  are 
sometimes  cut  into  joints,  each  of  which 
will  start  a  new  plant.  Wherever  there 
are  dunes,  sand^binding  grasses  are  to  be 
found  olentifuUy.  Thus  marranj  and 
"wild  rye"  are  abundant  along  the  shores 
of  the  Great  Lakes.  South  of  Maryland, 
on  the  shores  of  the  Atlantic,  the  mar- 
ram is  replaced  by  "bitter  panic"  grass — 
so  called  because  its  leaves  when  chewed 
have  a  bitter  taste.  Further  south  oc- 
curs the  "water  oak,"  which  bears  large 
spikes  of  beautiful  flowers. 

When  dry  land  begins  to  flow  like 
water,  trouble  is  likely  to  follow;  and 
this  is  literally  what  happens  in  the  case 


of  the  drifting  dunes.  Even  out  of  the 
mischiefs  of  life,  however,  ingenious 
man  often  manages  to  make  a  profit  in 
one  way  or  another,  and  here  is  no  ex- 
ception to  the  rule.  Not  very  many  years 
have  elapsed  since  it  occurred  to  a 
shrewd  Quaker  to  dig  up  the  dune  on  the 
sea-front  of  his  Long  Island  farm,  load 
it  on  barges,  and  send  it  to  New  York 
for  sale  to  building  contractors.  It  is 
said  that  he  got  quite  a  little  fortune  out 
of  it. 

Immense  quantities  of  sand  are  con- 
sumed in  the  making  of  concrete,  mor- 
tar, and  sand  bricks.  Whence  it  comes 
about  that,  at  the  present  time,  many 
areas  of  dunes  in  the  vicinity  of  New 
York  City,  and  especially  on  the  south 
shore  of  Long  Island,  are  proving  verita- 
ble gold  mines  to  their  owners.  They 
are  worked  with  the  aid  of  costly  ma- 
chinery, the  material  being  dried, 
screened  to  free  it  from  impurities,  and 
carried  by  endless  belts  to  waiting  boats, 
into  which  it  is  dumped  through  hoppers. 
When  a  boat  is  loaded  full,  it  casts  off 
and  starts  for  New  York,  delivering  at 
the  city  dock  its  burden  of  sand  in  a 
perfectly  clean  and  pure  condition  ready 
for  use. 


Disasters  come  not  singly 
But  as  if  they  watched  and  watted, 
Scanning  one  another's  motions. 
VSThen  the  first  descends,  the  others 
Follow,  follow,  gathering  flock-wise, 
Round  their  victim  sick  and  wounded — 
First  a  shadow,  then  a  sorrow, 
Till  the  air  is  dark  with  anguish. 

—Longfellow, 


mh  SKYSCRAPER 


THE  WORLDS  TALLEST  OFFICE  BUILDING. 
The  Mclropolitan  Buildios.  New  Voric  City.  TOO  l«t  hisb.  loon  to  be  •uperaeded  b;  tbe  Equiln 
orhicb  t>  to  bs  oTer  900  leel  bish. 
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proud  b'jildings  of  the  metropolis  of  the 
Americas. 

This  idea  is  becoming  general,  so  that 
there  is  now  seen  in  New  York,  Chicago, 
and  other  cities  a  partial  restoration  of 
the  inspiring  effect  of  the  sky-piercing 
steeple  that  was  lost  when  the  flat-topped, 
square-shaped  sky-scraper  rose  above  it. 

Not  only  this,  but  as  a  further  attempt 
at  restoration,  some  of  the  tall  city  struc- 
tures of  today  have  been  built  on  whit 
may  be  called  templesque  designs.  The 
City  Investing  Building  of* 
New  York,  with  its  pinnacle 
rising  above  pinnacle,  and 
the  new  University  Club 
Building  of  Chicago,  with  its 
pure  Gothic  plan,  are  among 
the  better  examples  of  this 
sort,  and  the  tendency  is  a 
growing  one.  Then  if  to 
church  architecture  we  add 
church -bells,  as  the  Metro- 
politan Life  Insurance  Com- 
pany has  done  with  its  peal- 
ing chimes,  we  shall  have  still 
another  feature  to  help  along 
the  analogy.  For  of  course 
it  is  only  analogy,  after  all, 
as  in  their  interest  and  intent 
the  towers  of  trade  always 
will  be  one  thing  and  the 
churches  another. 

"I  like  a  church,"  says 
Emerson ;  and  so  do  most  of 
us,  even  though  we  are  not 
sedd^  inside  one  as  often  as 
w^iiight  be.  Perhaps  it  is 
for  this  reason,  as  well  as 
the  artistic  one  that,  in  these 
days  of  rampant  materialism  ■ 
when  men  get  up  in  the 
morning  to  buy  and  sell  all 
day  and  then  talk  of  buying 
and  selling  in  the  evening 
and  dream  of  it  all  night,  our 
people  in  their  feeble  re- 
lapses to  the  religion  of  their 
fathers,  have  gone  back  to 
church  models  for  their  ar- 
chitectural inspiration,  thus 
giving  substance  if  not  soul 
to  the  maintenance  of  the 
traditions  of  the  temple, 
which  cling  to  the  minds  of 
men  through  the  ages,  de- 
spite the  outward  manifes-        Amiradoui 


tation  and  open  profession  of  a  growing 
agnosticism. 

Not  consciously  nor  with  avowed  pur- 
pose did  the  builders  of  the  tall  temples 
of  Mammon  in  this  country  set  out  to 
overshadow  the  churches,  but  merely  to 
overtop  each  other.  When  the  craze  for 
aerial  supremacy  reached  its  top  notch 
by  the  uplifting  of  the  spindling,  high- 
aspiring  Metropolitan  Building  it  was 
probably  not  thought  of  at  the  time  that 
the  hand  that  rounded  St.  Peter's  dome 


THE  PRESENT  WHITEHALL  BUILDING. 


was  raised  to  a  much  less  height  than  that 
which  set  the  capstone  upon  the  tallest 
structure  in  America.  But  such  was  the 
fact,  for  the  seven  hundred  feet  of  sheer 
height     from    which    the    Metropolitan 


looks  down  upon  Madison  Square  is  two 
hundred  and  sixty-five  feet  nearer  the 
clouds  than  St.  Peter's  itself,  which  from 
the  ground  to  the  top  of  the  cross  is  only 
four  hundred  and  thirty-five  feet.     Thie 
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THE  PROPOSED  WHITEHALL  BUILDING. 


Singer,  also,  is  higher  tlian  St.  Peter's, 
rbing  six  Iiundred  and  twelve  feet  from 
the  sidewalk. 

Londoners  look  up  with  awe  and  rev- 
erence to  the  spire  of  St.  Paul's,  piercing 
the  sky  to  a  height  of  four  hundred  and 
four  feet,  but  there  are  five  office  build- 
ings in  New  York  that  could  look  down 
upon  it  were  they  in  range — ^the  Metro- 


politan and  the  Singer,  of  which  the 
heights  have  been  given,  the  new  Munic- 
ipal Building,  five  hundred  and  sixty  feet, 
the  Times,  four  hundred  and  nineteen 
feet,  and  the  Heidelberg,  four  hundred 
and  ten  feet. 

The  stately  Duomo  of  Milan,  to  which 
generations  of  pious  pilgrims  have 
looked  up  with  inspiration,  is  but  three 
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hundred  and  fifty- five  feet  high  and 
would  look  low,  even  squat,  beside  the 
sky-scrapers  of  this  country.  For  simple 
majesty  of  expression  the  facade  of 
Notre  Dame  has  no  superior  anywhere, 
but  its  height  of  only  two  hundred  and 
sixty-five  feet  would  seem  insignificant 
beside  any  one  of  a  score  of  our  tallest 
sky-scrapers. 

But  if  it  is  true  that  this  lofty  upbuild- 
ing of  the  temples  of  trade  symbohzes 
a  national  consecration  to  commercial- 
ism, the  humble  spiritual  mind  is  con- 
soled by  the  thought  that  no  matter 
though  the  churches  be  razed,  as  has 
been  done  in  many  instances  in  New 
York  and  other  cities,  and  tall  struc- 
tures are  reared  on  their  sites  in  which 
men  rave  and  sweat  over  the  unholy  task 
of  money-grubbing,  nothing  can  take  the 
place  of  the  religion  that  was  once 
preached  on  that  now  desecrated  ground, 
and  the  pious  soul  will  follow  that  re- 
ligion through  eternity. 

A  distinctive  feature  of  the  old-time 
temple  of  worship  was  its  churchyard, 
still  retained  in  many  cities,  though  the 
dead  are  no  longer  buried  there.  Would 
it  be  straining  our  analogy  to  the  point 
of  absurdity  if  it  were  suggested  that  in 
addition  to  pinnacles,  spires,  and  chimes, 
the  sky-scraper  of  the  future  would  have 
its  garden  yard  with  ornamental  shrub- 
bery, trees  and  flowers?  No,  for  the 
new  Whitehall  Building  of  New  York, 
the  largest  of  all  sky-scrapers  thus  far 
proposed,  is  to  have  just  such  a  garden. 

As  will  be  seen  by  the  accompanying 
photograph  of  the  drawings  of  this  huge 
edifice,  the  builders  of  the  Whitehall 
have    not    seen    fit  to  adopt  the  more 


graceful  upper  lines  of  the  Singer  and 
the  Metropolitan,  but  'these  buildings 
present  their  sheer  facades  to  the  street, 
while  the  Whitehall  will  look  down  upon 
Washington  Street  at  Battery  Place  over 
an  attractive  little  park,  now  wholly  oc- 
cupied by  large  structures  that  are  to 
be  torn  down.  The  building  will  also 
have  a  frontage  on  West  Street.  The 
garden  space  will  be  one  hundred  and 
ten  feet  wide  and  two  hundred  feet  deep, 
and  will  have  lawns,  trees,  statuary, 
fountains,  a  pond,  rustic  seats  and  cir- 
cling walks  bordered  by  flowers  and 
beautiful  shrubbery.  The  details  of  the 
garden  plan  have  not  yet  been  worked 
out,  but  before  the  huge  structure  is 
complete  they  will  be  perfected  by  a 
landscape  gardener  who  understands  his 
business. 

The  new  building  will  tower  thirty- 
two  stories  above  the  sidewalk,  with  a 
total  height  of  four  hundred  and  sixteen 
feet.  It  will  contain  eleven  million  cubic 
feet  and  have  a  rentable  area  of  five 
hundred  and  fifty  thousand  square  feet. 
There  will  be  thirty  elevators,  twenty- 
two  locals  to  the  twentieth  floor  and 
eight  expresses  stopping  only  above  that 
floor. 

It  will  be  unnecessary  to  burden  the 
mind  of  the  reader  with  the  exact  num- 
ber of  millions  of  bricks,  the  barrels  of 
cement,  the  tons  of  steel  girders,  the 
square  feet  of  stone  and  tiles  that  will 
go  to  the  making  of  this  great  structure, 
but  they  will  be,  indeed,  prodigious. 
Some  idea  of  the  vastness  of  the  build- 
ing may  be  gained  by  the  fact  that  it  will 
conveniently  house  nearly  four  thousand 
people  and  over  that  many  if  a  little 
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crowded,  as  most  big  office  buildings  are, 
and  that  to  warm  these  people  in  cold 
weather  will  require  over  twenty  miles 
of  steam  pipe. 

The  sky-scraper  will  have  a  front- 
age of  three  hundred  and  seven  feet  on 
Washington  Street  and  one  hundred  and 
sixty-one  on  Battery  Place.  It  will  cover 
fifty-two  thousand  square  feet  or  twenty- 
one  city  lots,  and  will  cost  eight  million 
dollars. 

Now  about  the  park.  It  is  not  a 
dream,  but  a  substantially  planned  busi- 
ness enterprise,  based  on  the  sound  com- 
mercial judgment  of  its  projectors,  a 
great  real  estate  company,  the  leading 
spirit  of  which  is  William  Chesebor- 
ough,  who  in  1903  built  the  original 
Whitehall  Building,  a  twenty-story 
structure  facing  the  Battery,  which  will 
be  made  a  part  of  the  new  building,  thus 
giving  the  Whitehall  people,  on  its  com- 
pletion January  1,  1911,  the  largest  sin- 
gle office  building  in  the  world. 

Several  old  buildings,  some  of  which 
would  have  been  considered  proud  struc- 
tures fifteen  years  ago,  are  now  being 
demolished  to  give  place  to  the  new 
structure  and  the  park  which  it  is  to 
overlook.  Real  estate  is  valued  at  won- 
derful figures  in  New  York  today.  Land 
not  far  from  the  Whitehall  has  sold  re- 
cently as  high  as  five  hundred  dollars  a 
square  foot.  The  space  to  be  devoted  to 
the  park  is  valued  at  over  half  a  million. 

"How  can  you  afford  to  devote  this 
immensely  valuable  plot  to  a  mere  pleas- 
ure ground?"  I  asked  one  of  its  pro- 
jectors. 

"Because  it  will  pay,"  he  replied. 
"The  project   is   fully   justified   by  our 


experience  with  the  present  Whitehall 
Building,  which  is  one  of  the  most  popu- 
lar and  successful  office  structures  in 
New  York  for  the  reason  that  it  over- 
looks Battery  Park.  We  saw  how  our 
tenants  liked  sunlight  and  air  and  a 
glimpse  of  green  trees  and  a  green  lawn, 
and  we  came  to  the  conclusion  that  the 
new  building  would  be  a  better  invest- 
ment if  it  also  had  those  advantages. 
The  idea  was  natural  enough,  as  many 
of  our  present  tenants  have  found  them- 
selves crowded  for  room  and  have  ap- 
plied to  us  for  more,  saying  at  the  same 
time  that  they  would  hate  to  give  up  the 
view  from  their  office  windows.  But 
they  will  have  just  as  good  a  view  when 
they  look  out  upon  the  new  park.  Of 
course  the  time  may  come  when  we  shall 
have  to  build  upon  the  park  area,  but 
that,  we  hope,  will  be  remote.  In  fact 
if  the  park  project  pays  as  well  as  we 
think  it  will,  we  shall  never  build  upon 
it." 

So,  while,  as  it  will  be  seen,  the  consid- 
erations are  not  wholly  esthetic  ones,  the 
tenants  and  the  public  generally  will 
come  in  for  a  big  benefit. 

How  did  the  Whitehall  Building  get 
its  name  ?  For  the  answer  to  that  ques- 
tion we  shall  have  to  go  away  back  to 
1643,  when  Peter  Stuyvesant  was  made 
director-general  of  the  Dutch  West 
India  Company  and  came  to  New  Am- 
sterdam with  big  ideas  of  public  im- 
provement. He  built  a  house  on  what 
was  afterward  called  Bowling  Green — 
a  wonderful  house  for  those  days,  which 
was  called  White  Hall,  and  in  it  he  ruled 
for  a  long  time — ruled  so  harshly  in 
fact  that  when  in  1653  a  delegation  of 


colonists  came  to  him  with  demands  for  White  Hall  and  raising  his  voice  very 
a  confirming  voice  in  the  matter  of  local  loudly,  commanded  them  to  disperse 
appointments  he  stood  on  the  steps  of      forthwith,   declaring  that   his  authority 
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was  not  from  the  people  but  from  God 
and — ^the  Dutch  West  India  Company. 

So  this  site  on  the  old  Bowling  Green, 
the  precise  spot  on  which  the  biggest 
office  building  in  the  world  is  to  stand, 
has  a  historical  if  not  romantic  interest. 
Over  a  hundred  years  later  the  old  White 
Hall  was  torn  down  and  work  was  begun 
under  the  direction  of  Washington  for  a 
building  in  its  place  that  was  to  be  the 
national  capitol.  But  when  completed 
the  structure  was  not  occupied  for  that 
purpose,  as  the  capital  was  removed  to 
Philadelphia. 

When  one  looks  at  a  photograph  of 
the  present  Whitehall  Building  superim- 
posed upon  the  plan  of  the  new  one  on 
the  same  scale,  the  former,  though  an 
immense  building  three  hundred  feet 
high,  presents  a  pigmy  aspect,  as  the  new 
structure  will  be  more  than  four  times 
as  large  and  will  rise  to  a  height  of  four 
hundred  and  fifty  feet,  or,  to  get  back 
to  our  churches,  forty-six  feet  higher 
than  proud  old  St.  Paul's  of  London. 

It  must  make  the  spirit  of  old  Peter 
Stuyvesant  give  a  smile  of  satisfaction 
to  know,  if  spirits  do  know  such  things, 
that  the  site  he  selected  as  the  best  on 
Manhattan  Island  should  be  occupied  by 
the  largest  office  building  in  the  world. 
And  how  proud  Peter  will  be  when  he 
looks  upon  his  statute  in  Whitehall  Park ! 

At  present  the  largest  office  building 
in  New  York  is  the  Metropolitan,  which 
boasts  of  a  floor  area  of  thirty-six  acres. 
This  claim  is  disputed  by  the  builders 
of  the  Hudson  Terminal,  which,  how- 
ever, consists  of  two  complete  buildings 
with  a  main  thoroughfare  between  them. 
As  neither  one  of  the  two  approximates 
to  the  Metropolitan  in  size  it  may  justly 
be  said  that  the  latter  is  by  far  the 
larger.  The  Singer,  forty-seven  stories, 
and  the  Metropolitan,  fifty  stories,  will 
continue  to  be  the  tallest  office  structures, 
but  they  will  be  mere  chimneys  in  con- 
trast with  the  huge  bulk  of  the  Whitehall. 

As  to  the  tearing  down  of  large  build- 
ings to  make  room  for  still  larger  ones 
as  is  being  done  on  the  Whitehall  site, 
that  peculiar  sort  of  waste  is  going  on 
in  New  York  in  a  manner  undreamed  of 
in  the  old  European  cities.  Every  week 
some  proud  structure  begins  to  go  down 
to  its  ruin  before  the  hands  of  the  de- 
stroyers, and  on  some  of  the  down-town 


office  sites  house  after  house  has  been 
demolished,  upbuilt  and  demolished 
again.  The  most  remarkable  example 
of  this  sort  of  thing  is  seen  in  the  case 
of  the  Gillender  Building  on  Wall  and 
Nassau  streets,  where  about  the  year 
1820  James  Walker  erected  a  two-story 
building  which  was  torn  down  in  1843, 
when  the  Union  Building,  eight  stories 
high,  the  first  "tall"  office  structure  in 
New  York,  was  erected  on  its  site.  Jay 
Gould  had  his  offices  there  until  1873, 
and  before  it  was  taken  apart  and 
thrown  into  the  scrapheap  in  1897 
Charles  W.  Morse,  the  former  "Ice 
King,"  occupied  one  of  its  floors.  Then 
the  present  Gillender  Building,  sixteen 
stories  high,  was  erected  on  the  same 
ground  at  a  cost  of  half  a  million.  And 
now  it  is  planned  by  the  Manhattan 
Trust  Company,  which  owns  the  Gillen- 
der, to  throw  it  out  of  the  way  and  build 
in  its  stead  a  thirty-two  story  building 
that  shall  loom  proudly  over  Wall  Street. 

This  is  deemed  to  be  a  profitable  busi- 
ness move  as  the  land  is  valued  at  one 
million  dollars  or  six  hundred  and  fifty- 
five  dollars  a  square  foot,  for  which  it 
was  sold  in  January  of  this  year  by  Mrs. 
Helena  L.  Gillender  Asinari  to  the  Man- 
hattan Trust  Company.  This  price,  of 
course,  includes  the  present  building, 
but  as  that  is  to  come  down,  it  must  rep- 
resent, therefore,  merely  the  value  of  the 
land. 

Since  the  earthquake  and  fire  in  San 
Francisco  some  remarkable  sky-scrapers 
have  been  built  in  that  city.  Probably 
the  most  artistic  there  is  the  Humboldt 
Building,  which  is  of  steel  and  intended 
to  Withstand  both  flame  and  shock.  It  is 
a  handsome  structure  of  twenty  stories, 
dome-topped  and  imposing.  Many  new 
sky-scrapers  of  the  rehabilitated  city  are 
of  reinforced  concrete,  which  stands  a 
very  hard  shaking.  The  Whittell  Build- 
ing, sheathed  with  armor-plate,  is  another 
of  San  Francisco's  proudest  structures. 

Chicago's  architects  are  .well  to  the 
fore  in  the  matter  of  ideas  for  the  relief 
of  the  city  sky-line,  and  though  this  is 
not  the  primary  result  sought  for  as 
each  designer  simply  works  to  perfect 
the  plan  in  an  individual  case,  the  result 
cannot  fail  to  aid  in  beautifying  the  city. 
The  University  Club  Building  which  has 
many  admirers,  will  be  followed  by  many 
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other  tall  structures  of  like  artistic  value. 
In  Kansas  City,  where  many  proud  office 
buildings  have  been  erected  of  late  years, 
a  similar  tendency  is  noted. 

In  New  York,  where  down-town  plots 
have  sold  of  late  years  at  such  enormous 
prices  it  will  seem  to  many  persons,  de- 
spite the  declarations  of  the  Whitehall 
people  to  the  contrary,  that  it  is  a  sheer 
waste  of  money  to  make  and  preserve 
such  a  large  open  space  as  is  proposed; 
but  these  men  know  what  they  are  doing. 
Just  as  it  has  been  discovered  after  years 
of  fighting  between  architects  and  own- 
ers that  really  artistic  buildings  of  any 


sort  from  cottages  to  sky-scrapers,  ac- 
tually pay,  so  will  it  soon  be  discovered 
that  the  park  area  for  the  tall  structure 
is  a  good  investment.  An  office  building 
with  such  a  park  or  garden  is  naturally 
far  more  attractive  to  tenants,  who  in 
many  cases  will  be  willing  to  pay  higher 
rents  than  they  would  for  the  privilege 
of  looking  out  upon  a  dull,  dreary  brick 
perspective. 

Let  us  have  more  of  these  parked  of-, 
fice  buildings  and  more  and  more  domes, 
towers,  turrets  and  pinnacles  upon  them, 
and  in  time  the  dullness  and  ugliness  of 
our  cities  will  vanish.' 


The  Shepherdess 

She  walks — the  lady  of  my  delight  — 

A  shepherdess  of  sheep. 
Her  flocks  are  thoughts.    She  keeps  them  white ; 

She  guards  them  from  the  steep. 
She  feeds  them  on  the  fragrant  height, 

And  folds  them  in  for  sleep. 

She  roams  maternal  hills  and  bright, 

Dark  valleys  safe  and  deep. 
Into  her  tender  breast  at  night 

The  chastest  stars  may  peep. 
She  walks — the  lady  of  my  delight  — 

A  shepherdess  of  sheep. 


She  holds  her  little  thoughts  in  sight, 
Though  gay  they  run  and  leap. 

She  is  so  circumspect  and  right ; 
She  has  her  soul  to  keep. 

She  walks — the  lady  of  my  delight — 
A  shepherdess  of  sheep. 

—  Alicb  Mbynblu 


NEW  HOME  FOR  THE  BRITISH  FLEET 

By    HAROLD    J.    SHEPSTONE 

for  the  British  fleet,  the  ancient  English 
port  of  Dover  has  been  transformed  at 
a  stroke  into  a  powerful  naval  base. 
The  reason  for  this  transformation  is 
not  far  to  seek.  It  is  the  policy  of  the 
British  Admiralty  for  the  strength  and 
bulk  of  their  ships*  to  lie  nearest  their 
strongest  rival.  That  rival  today  is 
Germany,  hence  the  desirability  of  equip- 
ping Dover  with  an  efficiently-protected 
harbor,  where  the  ships  can  lie  safely  at 
anchor  and  yet  be  in  a  position  to  strike 
quickly  at  the  North  Sea.  As  a  matter 
of  fact,  other  naval  bases  are  being 
erected  on  the  east  coast  of  Great  Brit- 
ain. One  is  now  nearing  completion  at 
Rosyth,  in  Scotland,  and  another  new 
harbor  is  to  be  constructed  in  the 
Orkneys. 

There  is  no  port  that  has  figured  so 
conspicuously  in  the  history  of  the  Brit- 


THE  new  harbor  recently  com- 
pleted at  Dover,  England,  by 
the  British  Admiralty,  which 
was  formally  opened  by  the 
Prince  of  Wales,  is,  without 
question,  one  of  the  greatest  engi- 
neering feats  ever  put  in  hand  and 
brought  to  a  successful  completion.  In- 
deed, this  new  home  for  the  British  fleet 
can  claim  the  distinction  of  being  the 
largest  artificial  harbor  in  the  world.  It 
encloses  at  low  tide  a  wafer  area  of  no 
less  than  six  hundred  and  ten  acres,  af- 
fording ample  accommodation  for  a 
fleet  of  twenty-five  first-class  battle- 
ships with  the  attendant  smaller  craft, 
such  as  torpedo-boats,  gunboats,  etc. 
This  giant  of  harbors  has  taken  eleven 
years  to  construct  and  has  cost  the  gov- 
ernment $20,000,000. 

By  the  erection  of  this  giant  refuge 
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The  Brbakwater  at  Dovkr  Bbcinnino  to  Take  Fork. 


ish  nation  as  Dover.  In  the  days  of 
Queen  Elizabeth  Sir  Walter  Raleigh 
called  attention  to  the  unique  position 
of  Dover,  declaring  that  "no  promon- 
tory, town,  or  haven  in  Christendom  is 
so  placed  by  nature  and  situation,  both 
to  gratify  friends  and  annoy  enemies,  as 
this  town  of  Dover.      -.     .  Nor  is 

there  in  the  whole  circuit  of  this  famous 
isle  any  port,  either  in  respect  of  secur- 
ity or  of  defence,  or  of  traffic  or  inter- 


course, or  rather  necessity, 
to  be  regarded  than  this 
town  of  Dover,"  After 
reading  this  epistle.  Queen 
Elizabeth,  we  are  told,  with 
commendable  enterprise, 
decided  to  restore  and  im- 
prove the  harbor.  The 
channel,  which  had  pre- 
viously been  only  four  feet 
deep,  was  extensively 
dredged  and  deepened. 
James  I,  also  effected  some 
improvements,  and 
so  things  went  on  until  the 
middle  of  the  eighties, 
when  a  Royal  Commission 
was  appointed  to  inquire 
into  the  state  of  the  port. 

It  was  not  until  the  be- 
ginning of  1898  that  plans 
were  finally  approved  for  the  erec- 
tion of  the  present  harbor,  and  in  the 
summer  of  that  year,  the  work  was 
put  in  hand.  The  new  harbor  has  been 
obtained  by  the  erection  of  three  arms  or 
walls.  The  Admiralty  Pier,  so  familiar 
to  all  who  have  crossed  the  English 
Channel  by  the  Dover-Calais  route,  and 
which  had  a  length  of  one  thousand  feet, 
has  been  lengthened  another  two  thou- 
sand feet  and  forms  the  western  arm  of 
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ENGLAND'S  THREE  NEW  NAVAL  BASES. 


TbeT  are  liloatnl,  reipecliTely.  a 
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the  harbor.  From  the  base  of  the  tall 
cliffs,  immediately  below  the  old  convict 
prison,  to  the  east  and  the  town,  a  wall 
three  thousand  three  hundred  and  twenty 
feet  in  leng;th,  and  known  as  the  east 
arm,  was  built.  The  third  wall  is  the 
southern  break-water,  four  thousand  two 
hundred  feet  in  length,  and  situated 
some  three^uarters  of  a  mile  from  the 
shore  and  almost  parallel  with  it. 

One  of  the  first  things  the  builders  did 
was  to  reclaim  twenty-one  acres  of  land 
to  the  east  of  the  town.  This  was  done 
by  erecting  a  sea-wall,  thirty  feet  high 
and  three  thousand  eight  hundred  and 
fifty  feet  long,  the  space  between  this 
and  the  shore  being  filled  in  with  chalk 
and  rubble  obtained  on  the  spot  by  blast- 
ing away  the  cliffs.  Only  small  chaises 
of  dynamite  were  used,  so  as  not  to 
shake  the  adjacent  buildings.  This  was 
a  tedious  undertaking,  over  six  hundred 
thousand  cubic  yards  of  excavations 
being  required  to  fill  the  huge  gap.    The 


work  naturally  took  some  time,  and  at 
one  period  of  this  inception  two  thousand 
men  were  at  work  upon  it. 

The  moment  the  new  land  was  ob- 
tained it  was  at  once  turned  into  a  block- 
yard.  Here  the  concrete  blocks  of  which 
the  harbor  walls  are  built,  were  made. 
These  blocks,  of  course,  were  composed 
of  cement,  shingle,  and  sand,  mixed  in 
certain  proportions.  This  was  done  by 
electric  mixers  which  ran  up  and  down 
the  yard  on  elevated  platforms  mixing 
the  material  as  they  traveled  to  and  fro. 
The  mixers  then  poured  their  contents 
into  waiting  moulds.  After  two  days  the 
sides  of  the  moulds  were  removed  and 
the  block  conveyed  to  the  end  of  the 
yard,  where  it  remained  for  another  six 
weeks,  when  it  was  quite  ready  for  the 
builders.  These  blocks  measured  four- 
teen feet  three  inches  long,  five  feet  six 
inches  wide,  and  six  feet  deep  and 
weighed  forty-two  tons.  The  smallest 
blocks  used  turned  the  scale  at  twenty- 
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four  tons.  To  facilitate  the  removal  of 
such  an  unwieldy  mass,  each  block  was 
"cored"  with  two  holes. 

Before  these  blocks  could  be  laid  on 
the  ocean  bottom,  it  was  necessary  to 
erect  in  the  sea  temporary  staging  to 
carry  cranes  and  a  host  of  other  heavy 
machinery.  This  staging  was  very  mass- 
ive, and  stood  far  above  high-water 
mark,  and  measured  one  hundred  feet 
from  top  to  bottom,  being  in  fact,  higher 
than  an  eight-story  building.  The  piles 
which  carried  this  working  platform 
measured  one  hundred  feet  in  length. 
At  first  the  contractors  used  Oregon 
piles,  but  as  it  was  necessary  for  them 
to  weight  this  wood  with  iron,  so  that 
it  would  sink  should  it  become  loose,  and 
not  become  a  menace  to  shipping,  it  was 
consequently  supplemented  by  Tas- 
manian  blue  gum  piles.  This  timber  is 
one  of  the  heaviest  of  woods.  Its  density 
is  such  that  it  will  sink  like  a  stone. 
These  one  hundred-foot  piles  weighed  no 
less  than  ten  tons.    At  intervals  of  every 


fifty  feet  two  sets  of  six 
piles  were  driven  firmly 
into  the  ocean  bed  opposite 
one  another.  Across  the 
piers  thus  formed,  strong 
iron  girders  were  placed, 
and  in  this  way  the  tem- 
porary wooden  staging  was 
gradually  built  out  sea- 
wards. Although  this  work 
was  purely  temporary,  it 
had  to  stand  the  full  force 
of  the  storms  and  tidal 
currents,  as  well  as  to  carry 
hundreds  of  tons  of  ma- 
chinery. Some  of  the  Go- 
liath cranes  upon  it 
weighed  four  hundred  tons 
apiece.  They  had  a  lifting 
capacity  of  sixty  tons  on  a 
one  hundred- foot  span. 

In  the  sea  between  these 
piers,  the  blocks  that  form 
the  permanent  walls  were 
laid.  Before  this  could  be 
done,  however,  it  was 
necessary  to  secure  the 
foundations.  First  of  all  a 
rHB  Naval  giant  grab,  a  jawlike  con- 

trivance with  a  double  row 
of  formidable  teeth,  de- 
scended to  the  bottom  of  the  sea  with 
open  mouth.  There  it  worked  its  way  into 
the  chalky  bed,  fastened  its  teeth  into  it 
and  came  up  with  a  dripping  mouthful  of 
flint  and  chalk  that  filled  a  railway  truck. 
By  this  means  the  upper  crust  was  eaten 
away,  until  the  solid  bed  was  reached. 
Divers  were  then  sent  down  in  bells, 
whose  duty  it  was  to  level  the  bed  ready 
to  receive  the  blocks.  In  all,  some  seven 
bells  were  used,  the  largest  ever  made. 
They  measured  seventeen  feet  long  and 
ten  feet  wide,  and  turned  the  scale  at 
thirty-five  tons.  The  writer  took  a  trip 
down  in  one  of  these  bells  on  the  east 
arm  and  it  was  certainly  a  novel  experi- 
ence. Four  men  worked  in  a  bell,  under 
a  pressure  of  twenty-seven  pounds  to 
the  square  inch,  for  three  hours  at  a 
stretch.  The  huge  chamber  was  as 
bright  as  day,  being  illuminated  by  elec- 
tric lights.  It  was  amusing  to  watch 
the  fish  dart  at  the  windows  in  the  cor- 
ners of  the  bell,  attracted  by  the  light. 
When  the  bells  touched  the  bottom  there 
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was,  perhaps,  two  feet  of  water  in  them. 
This  was  quickly  driven  out  by  an  extra 
pressure  of  air.  Occasionally  the  reced- 
ing water  left  straggling  fishes  behind. 
On  more  than  one  occasion  fierce  conger 
eels  were  caught  in  this  way.  One  bell 
made  a  rapid  ascent  to  the  surface  while 
working  on  the  breakwater,  and  with 
scared  faces  the  men  told  how  they  had 
landed  on  a  sea  serpent  or  some  subma- 
rine monster.  The  foreman  decided  to 
investigate.  He  descended,  and  his 
amusement  may  be  imagined  when  it 
was  found  that  the  trouble  had  been 
caused  by  an  innocent  pair  of  bullock 
horns  protruding  from  the  sand. 

As  the  great  blocks  were  lowered  from 
the  powerful  cranes  into  the  water  they 
were  guided  and  placed  in  position  by 
dress  divers,  who  worked,  of  course, 
from  small  boats.  For  years  the  diving 
staff  totaled  over  eighty  men,  the  great- 
est number  of  divers  ever  employed  on 
a  single  undertaking.  Among  the  divers 
not  a  single  fatality  occurred,  a  com- 
mendable fact  considering  the  magnitude 
of  the  task.  At  the  same  time  the  men 
have  known  what  it  is  to  contend  with 
strong  currents  and  fierce  storms  and 
winds.     For    days    together  they   have 


been  unable  to  proceed  with  their  task. 
During  a  severe  gale  which  swept  the 
Channel  in  the  September  of  1903,  a 
portion  of  a  temporary  viaduct,  with 
giant  cranes  upon  it,  was  washed  away. 
Often  divers  had  to  descend  in  very 
rough  seas  to  lash  spars  and  piles  and 
machinery  to  prevent  them  from  get- 
ting loose,  and  they  experienced  other 
difficulties  and  generally  exciting  adven- 
tures, which,  while  adding  to  the  hard- 
ships, also  increased  the  interest  in  the 
work. 

So  accurately  were  the  blocks  laid  at 
Dover,  that  when  the  walls  appeared 
above  the  surface,  they  were  even  and 
regular.  The  blocks  below  the  water 
level  are  not  cemented  in  the  ordinary 
way.  To  prevent  the  possibility  of  any 
slight  lateral  movement  under  the  shock 
of  heavy  storm  waves,  the  blocks  are 
"jt^^led."  In  other  words,  cylindrical 
cavities  are  left  between  the  blocks,  and 
these  are  filled  in  with  concrete  in  bags, 
thus  consolidating  the  mass,  and  vir- 
tually making  the  walls  in  one  solid  piece. 
Above  low  water  level  the  blocks  are 
faced  with  thick  concrete  slabs,  but  this 
is  not  needed  under  water.  The  harbor 
side  of  the  wall  is  perpendicular,  but  on 
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the  seaward  side  each  course  up  is  built  two  hundred  thousand  tons  of  gratiite 
in  steps.  We  get  an  idea  of  the  massive-  and  2,500,000  '  tons  of  concrete  were 
ness  of  these  walls  when  it  is  stated  that  requisitioned  for  building  the  walls  of 
the  east  arm  has  a  width  at  the  bottom  of  this  harbor  of  refuge.  In  addition  to 
fifty-four  feet,  and  is  forty-seven  feet  this  new  home  for  the  British  fleet  the 
wide  at  the  top.  The  southern  break-  builders  are  erecting  a  harbor  for  corn- 
water  is  a  few  feet  wider.  Some  sixty-  mercial  ships  which  with  an  area,  at  low 
six  thousand  large  blocks  averaging  tide,  of  seventy-five  acres  will  offer  very 
about  thirty-five   tons   each   in   weight,  ample  harbor  facilities. 


Lead,  Kindly  Light 

Lead,  kindfy  Light  unld  the  encircling  glooni, 

Lead  Thou  me  on  I 
The  night  la  dark,  and  I  un  for  from  hotne, 

Lead  Thoti  me  on  1 
Keep  Thou  m^r  feet  t    I  do  not  oric  to  see 
The  distant  scene ;  one  step  enough  for  me. 

I  wu  not  ever  thus,  nor  prBjed  that  Thou 

Shonld'n  lead  me  on ; 
I  loved  to  choose  and  see  my  path ;  but  now 

Lead  Thou  me  on  I 
1  loved  the  garish  day;  and  spile  oF  fears. 
Bride  ruled  my  will;  remember  not  past  years. 

So  long  Thy  power  has  blest  me,  sure  it  still 

'  Will  lead  me  on. 
O'er  moor  and  fen,  o'er  crag  and  torrent,  till 

The  night  is  gone; 
And  with  the  morn  those  angel  faces  smile, 
Which  I  have  loved  long  since,  and  Ion  awhile. 


-Cab 
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LATEST   SUCCESSES    IN   FLIGHT 

By  CHARLTON  LAWRENCE  EDHOLM 


FOR  us  of  the  West  the  wonder 
of  flying  is  over  and  done  with. 
We  have  accepted  it  as  a  fact, 
seen  with  our  own  eyes,  that 
man  can  fly.  And  we  ask  our- 
selves, like  true  children  of  the  new 
century,  "Why  shouldn't  wc  fly?"  It 
all  seems  such  a  matter  of  course 
that  man,  who  has  mastered  the  earth 
and  the  treasure-bearing  secret  places 
under  the  earth,  the  sea,  and  the  deeps 
thereof,  should  also  be  master  of  the  air. 
I  think  that  the  unconcerned  manner 
of  the  aviators  has  something  to  do  with 
our  feeling  that  Hying  is  no  longer  a 
modem  miracle,  but  just  a  new  and  con- 
venient way  of  getting  from  place  to 
place.  They  do  not  look  like  miracle- 
workers,  these  men ;  the  modest,  affable 
little  Frenchman,  Louis  Pauihan;  the 
keen-eyed  taciturn  Curtiss,  a  typical 
American  business  man.  that ;  the  boyish 
Witlard,  and  Hamilton  who  appears  no 
less  a  boy,  though  of  a  quieter  type ;  these 


masters  of  the  air  do  not  impress  you  as 
wonder-workers  but  rather  as  men  like 
ourselves,  who  have  merely  learned  to 
use  a  new  tool. 

Yet  they  all  hold  records,  some  of  them 
new-made  in  I,os  Angeles.  Pauihan  has 
to  his  credit  the  official  altitude  of  4,165 
feet  and  a  cross-country  flight  of  forty- 
five  miles,  both  world  records  and  both 
newly  won.  Curtiss  is  the  speed  king 
and  showed  us  what  he  could  do  by  cov- 
ering the  course  of  1.61  miles  in  two 
minutes  and  twelve  seconds.  Hamilton 
proved  his  iron  nerve  when  he  made  the 
long  distance  glide  record,  dropping  250 
feet,  with  a  broken  engine,  and  landing 
safely  and  easily.  That  was  his  Los 
Angeles  feat,  and  was  done  because  he 
either  had  to  glide  or  break  his  neck,  as 
the  crank  shaft  of  his  motor  broke  while 
he  was  trying  for  altitude,  and  it  was  a 
case  of  glide  gracefully  or  drop  to  death. 
Since  then  he  has  bettered  his  record  in 
San  Diego  by  deliberately  cutting  off  his 


engine  at  an  altitude  of  500  feet.  Charlie 
Willard  demonstrated  that  he  had  abso- 
lute control  of  his  bi-plane  by  taking 
flight  from  a  square  in  front  of  the  grand 
stand,  a  square  which  measured  only 
twenty  feet,  but  into  which  he  dropped 
again  after  circling  the  course;  a  record 
for  skill  which  is  unsurpassed. 

These  are  only  a  few  of  the  events  of 
those  ten  days  at  Dominguez,  which  have 
so  thoroughly  upset  our  old-fashioned 
ideas  of  the  laws  of  gravity.  That,  be  it 
noted,  is  the  really  big  event.  We  went 
to  the  field,  thousands  and  thousands  of 
us,  crawling  caterpillars,  you  might  say, 
and  returned — no,  not  butterflies,  but  de- 
veloping creatures  who  feel  their  wings, 
although  they  have  not  yet  made  use  of 
them.  We  all  of  us  know,  the  thousands 
and  thousands  of  us,  that  some  day  we 
too  shall  fly. 

The  Aviation  Meet — or,  as  we  say  out 
West,  the  First  Annual  Aviation  Meet — 
took  place  on  the  gently  rising  ground  of 


msioric  poims  oi  souinern  t^ai norma. 
It  was  the  scene  of  a  skirmish  in  the 
Mexican  war  with  General  Fremont  in 
command  of  the  American  forces.  The 
ancient  landmark,  an  adobe  ranch  house, 
with  its  roof  fallen  in  and  its  windows 
washed  out,  stands  near  the  car  tracks 
at  the  gate.  The  new  ranch  house,  a 
typical  Spanish- American  home,  is  near 
by.  Its  many  broad  arches  uphold  a  roof 
of  red  tiles  such  as  the  early  Califomians 
used.  There  we  have  it,  the  old  and  the 
new  side  by  side ;  the  adobe  ranch  house 
which  sheltered  a.  race,  hospitable,  leis- 
urely and  pleasure-loving ;  and  beside  it, 
the  field  where  a  breed  of  eager  con- 
querors rejoice  in  the  conquest  of  a  virgin 
domain. 

The  grand  stand  was  built  in  a  position 
which  made  the  aviation  field  a  wonder- 
ful panorama,  for  the  background  was 
the  snow  covered  ranges  of  the  Sierra 
Madre  and  the  San  Gabriel  mountains 
rising  above  the  cities  at  their  feet. 
Thus  the  spectators  saw  the  air  craft  in 
flight  with  a  background  of  rare  beauty. 
The  aviators  sped  across  a  sky  of  clear 


f 


blue,  the  typical  January  sky  of  southern 
California,  and  above  them  were  white 
summery  clouds,  while  below  them  were 
peak  after  jagged  peak,  and  the  green, 
fertile  fields  of  the  lowlands.  It  is  these 
climatic  conditions  which  make  it  almost 
certain  that  an  annual  aviation  meet  will 
be  held  in  Los  Angeles  in  the  winter 
months.  And  there  is  hardly  any  doubt 
that  in  the  next  meet  some  of  the  local 
inventors  will  make  successful  flights,  for 
there  ape  many  enthusiasts  in  the  South- 
west who  are  working  on  original  plans. 
A  few  of  them  entered  their  aeroplanes 
this  year  but  not  one  of  them  succeeded 
in  getting  off  the  ground.  The  Western 
inventors  have  been  greatly  hampered  hy 
lack  of  motors ;  some  of  them  trying  out 
their  machines  as  gliders,  and  others 
simply  putting  their  theories  into  shape 
and  waiting  for  the  chance  to  equip  their 
devices  with  power.  Others  tried  to  make 
use  of  automobile  engines,  but  without 
success. 

One  of  the  pluckiest  features  of  the 
meet,  however,  was  the  action  of  a  Los 


Angeles  boy,  Edgar  Smith,  whose  scalp 
was  laid  open  by  the  revolving  propeller 
of  his  monoplane.  The  blow  was  so 
vicious  that  he  was  carried  off  the  field 
for  dead,  and  the  iron  blade  of  the  pro- 
peller was  crumpled  like  pasteboard 
where  it  struck  his  skull.  But  in  five 
days  that  nervy  young  Westerner  was  on 
the  field  again,  his  scalp  not  yet  healed 
over,  cranking  up  his  engine  and  at- 
tempting to  fly.  It  is  fellows  of  that 
gritty  sort  who  win  out  in  the  long  run, 
and  I  have  no  doubt  that  we  shall  hear 
more  of  Edgar  Smith  some  of  these  days. 

Several  totally  different  principles  in 
airship  construction  were  developed  by 
local  men.  Professor  Zerbe's  multiplane 
was  the  most  striking  of  these  innova- 
tions. It  had  no  less  than  five  pairs  of 
wings,  set  one  above  the  other  and  run- 
ning back  at  an  angle  of  about  forty-five 
degrees.  It  was  a  very  heavy,  unwieldy 
vehicle  and  failed  to  leave  the  earth  dur- 
ing the  meet. 

Another  interesting  experiment  is  the 
"disappearing  wing  tip"  of  the  Skc^lund 
monoplane.  These  wing  tips  are  con- 
structed somewhat  like  roller  shades  but 
are  controlled  by  a  lever.    As  one  length- 
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the  balance  of  the  air  craft  may  be  main- 
tained, or  at  least,  that  is  the  inventor's 
theory. 

One  of  the  few  accidents  of  the  meet 
was  the  wreck  of  the  Gill- 
Dash  bi-plane,  modeled 
closely  after  the  Curtiss 
machine.  It  was  driven 
about  the  course  by  a  nov- 
ice in  what  appeared  to  be 
a  successful  flight,  but  in 
alighting  the  left  plane 
struck  heavily  against  the 
ground  and  was  badly 
broken.  One  of  the  Bleriot 
monoplanes  came  to  grief 
in  the  same  way,  but  in 
neither  case  was  the  aviator 
injured.  ^" 

The  Bleriot  type  was  the 
object  of  the  greatest  curiosity  on  ac- 
count of  its  spectacular  feat  in  crossing 
the  English  Channel,  but  it  proved  a  dis- 
appointment at  Los  Angeles.  The  two 
machines  of  that  model  were  flown,  it  is 
true,  but  only  on  two  days  of  the  meet, 
and  then  for  short  and  rather  unconvinc- 
ing flights.    The  construction  of  this  type 


is  entirely  different  from 
the  bi-plane  not  only  in  the 
use  of  one  pair  of  wings 
instead  of  two,  but  also  in 
the  position  of  its  engine, 
a  three-cylinder  Gnome, 
which  is  set  in  front  of  the 
beetle-like  wings.  The  avi- 
ator's place  in  the  Bleriot 
is  above  the  planes  and  be- 
hind the  engine,  while  in 
the  Farm  an  and  Curtiss 
machines  it  is  between  the 
upper  and  lower  planes. 
This,  of  course,  lowers  the 

center  of  gravity,  and  makes  for  safety 

in  flight. 
The  engine  of  the   Farman  bi-plane 

used  by  Paulhan  is  one  of  the  beauties 


K  Gill-Dash  BrpLANa— a  Machine  That  Cams  Down 


;iBLK  Balloon!)  Strainiho  pok  Frkedom. 

of  mechanical  art.  It  is  a  50  horse-power 
seven-cylinder  Gnome.  The  cylinders 
are  set  like  the  spokes  of  a  wheel  and  the 
whole  engine  revolves  with  the  propeller, 
thus  acting  as  its  own  fly-wheel  and  giv- 
ing perfect  steadiness  to  its  motion. 

The  Curtiss  makes  use  of  an  eight- 
cylinder  engine  of  the  same  power  but  it 
is  not  of  the  rotary  type. 
The  lighter  weight  of  Cur- 
tiss's  machine  may  account 
for  his  swifter  flight  There 
is  hardly  any  doubt  that 
Paul h an 's  splendid  engine 
is  responsible  for  his  suc- 
cessful long-distance  and 
altitude  flights. 

One  of  the  interesting 
events  of  the  meet  was  the 
"bomb  throwing"  from  an 
aeroplane.  Lieut.  Paul 
WiscK.        Beck,  U.   S.   A.,  ascended 
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FlYINO  ClOSH  TO  THK    KaRTH. 

with  Paulhan  and  endeavored  to  drop 
imitation  bombs  into  a  square  of 
about  twelve  feet.  The  bi-plane  sailed 
around  the  course,  allowing  the  officer  to 
toss  these  bombs  from  a  height  of  a  hun- 
dred feet  or  thereabouts,  but  none  of  them 
quite  reached  the  mark.  The  aeroplane 
did  not  sail  directly  over  the  target  but 
was  about  twenty  feet  to  one  side,  so  that 
it  was  not  quite  a  fair  test.  On  the  other 
hand,  the  aircraft  was  flying  so  low  that 
it  would  have  been  an  easy  mark  for 
sharpshooters.  It  remains  to  be  demon- 
strated, therefore,  what  accuracy  cpuld 
be  developed  in  dropping  missiles  from 
any  safe  altitude. 

If  the  local  aeronauts  failed  to  make 
good  with  the  heavier-than-air  craft. 
they  were  thoroughly  successful  with  the 
dirigible  balloon.  Roy  Knabenshue  and 
Lincoln  Beachy  operated  two  dirigibles 
with  perfect  ease,  beating  against  the 
wind,  turning  within  their  own  length 
and  disporting  themselves  in  the  air  like 
a  couple  of  big  tish  in  an  aquarium. 
These  cigar-shaped  balloons  are  given  to 
plunging  and  pitching  like  a  small  boat 
on  the  waves  and  the  operator  balances 
his  craft  by  throwing  the  weight  of  his 
body  backward  or  forward,  or  even  mov- 
ing along  the  trestle  which  he  straddles. 
The  race  around  the  course  by  these 
dirigibles  was  rather  picturesque.  They 
reared  and  strained  against  the  wind  at 
the  most  dangerous  angles,  did  every- 


thing, in  fact,  but  buck,  at  the  same  time 
keeping  neck  and  neck  on  the  aerial  track. 
Just  before  reaching  the  grand  stand, 
however,  Beachy  let  out  his  engine  and 
passed  the  line  first,  making  the  course 
in  four  minutes  and  fifty-seven  and  four- 
fifths  seconds. 

The  closing  day  was  marked  by  two 
interesting  features,  one  of  them  a  race 
between  the  two  greatest  aviators  of 
the  meet,  Glenn  Curtiss  and  Louis  Paul- 
han. The  latter  was  trying  for  en- 
<lu ranee  and  had  made  several  laps 
before  Curtiss  had  his  engine  tuned 
up.  Abruptly  the  American  left  the 
ground  and  sped  after  Paulhan  at  a  ter- 
rific speed.  It  was  not  an  out-and-out 
race  for  speed,  but  there  is  hardly  any 
<1oubt  that  the  Frenchman  would  have 
kept  the  lead  if  he  had  been  able,  but 
such  a  pace  as  Glenn  Curtiss  sets  is  too 
much  for  even  Paulhan,  and  the  Ameri- 
can passed  him  in  mid  air  while  a  wild 
chorus  of  cheers  shook  the  grand  stand. 
Again  they  circled  the  course  and  once 
more,  this  time  right  in  front  of  the 
crowd,  the  American  whizzed  by  his 
rival,  leaving  us  with  the  happy  feeling 
that  the  honors  had  not  all  gone  to  a 
foreigner,  even  one  so  popular  as  Louis 
Paulhan. 

The  aerial  parade    which    also    took 


Glbnh  Curtiss  in 


t  Sthui  Test. 


AN  UNUSUAL  TYPE  OF  FLIER— J.  S.  ZERBE'S  MULTIPLANE. 


place  on  the  last  day  of  the  meet  was 
absolutely  unique.  It  showed  the  prog- 
ress man  has  made  since  the  days  of 
Adam,  when  he  walked  on  two  feet,  as 
the  band-men  walked  in  this  remarkable 
procession.  After  the  pedestrians  came 
the  horsemen,  then  the  ox  cart  driven  by 


Ezra  Meeker,  an  old  man  who  had  made 
the  trip  across  the  continent  by  the  Ore- 
gon Trail  in  the  early  days  and  retraced 

his  path  just  a  few  years  ago  in  the  same 
kind  of  vehicle.  Then  came  the  modern 
buggy,  the  bicycles,  from  the  old  "high 
wheeler"  to  the  present  day  "motor-bike." 


ALL  READY  TO  ASCEND, 
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Then  the  automobile,  and  the  o!d-fash-  man's   prepress    for   getting   about   the 

ioned  spherical  gas  bag.    This  was  a  cap-  world. 

live  balloon  used  by  a  local  newspaper         Perhaps  the  most  wonderful  thought 

for  obtaining  photographs.     After  that  of  all  is  ihatup  to  a  few  generatibns  ago, 

came  the  dirigibles  and  the  various  types  in  the  time  of  Jefferson,  say,  the  horse 


PAULKAN  LEAVING  THE  GROUND  WFTH  A  PAS.SENGKK. 


of  heavier-than-air  machines,  among 
them  the  ones  which  hold  the  world's 
record  for  speed,  long-distance  and  alti- 
tude flights.    Although  they  were  not  i 


set  the  pace  for  rapid  travel.  All  these 
inventions  which  have  made  the  whole 
world  neighbors  and  which  may  soon 
erase  all  boundary  lines  that  earth-bound 


line,  the  electric  cars  and  railway  trains  humanity  has  traced,  all  these  are  the 
were  visible  from  the  grand  stand,  and  products  of  our  own  restless  age,  whose 
thus  we  had  a  wonderful  summing  up  of     ambitions  soar  even  to  the  skies. 


The  Hut  By  the  River's  Side 

That  dear  old  hut  by  the  river's  side 
With  the  waimcBt  pulse  of  mj  heart  la  al'led, 
And  a  gloiy  is  over  its  dark  walla  thrown 
That  aiatelier  fabrics  have  never  known ; 
And  i  shall  atill  \crvt,  with  a  fonder  pride, 
That  little  old  hat  by  the  river's  side. 

-B.  P,  Shillaber. 


DOOM 

oPthe 
^6IP6Y  MOTH 

BjiCWilliam  Thornton  Preiser  W 


A  GALE   of   wind   often   blows 
down    houses,    wrecks    prop- 
erty,   wreaks   general    havoc, 
but  the  extent  of  the  damage 
is  usually  apparent  the  next 
day.      This    is    preliminary    to    telling 
the    story    of  a   windstorm    that   visited 
the     vicinity     of     Boston     about     forty 
years  ago,  and  which  was  an  exception 
to  the  rule.    This  gale  was  scarcely  re- 
marked   at    the    time — perhaps   a    few 
chicken  coops  suffered — and  was  forgot- 
ten as  soon  as  it  ceased — forgotten  by 
all  but  one  man.     Yet  that  wind  left  a 
curse  that  did  not  develop  for  a  score 
of  years.      The  bale- 
ful    effect     of     this 
curse  has  extended 
through     Massachu- 
setts and  into  her  sis- 
ter  states,    each   year 
reaching  more  serious 
proportions.    1 1  h  a  s 
cost  hundreds  of  thou- 
sands   of    dollars    in 
efforts  to  suppress  it, 
while   the   damage   it 
has    wrought    reaches 
into  the  millions.  And 
more  fortunes  will  be 
needed   before   the 
curse  is  checked,  but 
for  the  first  time  an 
effective   method   has 
been    found   of   com- 
bating this  curse  that 
the  windstorm  left. 

Prof.  Leopold  Trou- 
velot,  of  the  astron- 
omical observatory  at. 
Harvard  University, 
was  interested  in  the 
silkworm.  He  thought 
possible  that  a  hardier  Dr.  h. 

breed    of    the    insect  Di«o™reroi.hep 


could  be  produced,  and  was  experiment- 
ing along  that  line.  Disease  was  at- 
tacking the  commercial  silkworm,  both 
in  the  United  States  and  in  Europe. 
Professor  Trouvelot  imported  silk-spin- 
ning caterpillars,  in  various  stages  of 
development,  and  among  them  were 
clusters  of  eggs  from  the  gipsy  moth. 
In  the  village  of  Medford  he  con- 
ducted his  experiments,  placing  the 
caterpillars  on  a  shrub  in  his  yard.  To 
keep  the  specimens  from  becoming  scat- 
tered he  covered  the  bush  with  a  net. 

The  New  England  states  would  today 
be  free  from  the  terrible  gipsy  moth 
curse  if  that  wind- 
storm  hadn't  come 
along  and  torn  the  net 
asunder,  liberating  the 
caterpillars  and  moths 
and  scattering  them 
beyond  recall.  It  is 
not  always  easy  to 
trace  the  origin  of 
such  pests,  but  the 
gipsy  moth's  intro- 
duction is  clearly  es- 
tablished. The  Har-' 
vard  professor  strove 
hard  to  discover  and 
exterminate  the  scat- 
tered specimens  that 
he  had  brought  across 
the  Atlantic,  and  for 
a  time  thought  he  had 
succeeded,  but  the 
years  tell  the  story  of 
his  failure.  It  was 
1889,  however,  before 
the  moth  became  a 
recognized  pest  in 
Massachusetts,  and 
efforts  were  made  to 
'Loot's.  stamp     it     out.     The 

™ih. ""' '''"'  ""  "loth  is  likened  to  the 


locust,  that  sweeps  everything  before  it. 
In   its  caterpillar   state   the   moth   does 
most  damage.     It  eats  everything  in  its 
path — fruit,   shade   trees,   almost   every 
sort   of   vegetation,  entire   forests.     Its 
ravages    in   the   vicinity   of   Boston    so 
alarmed    the    people    that 
after  several  years  they  ob- 
tained an  appropriation  of 
$200,000  a  year  from  the 
state  legislature.    An  army 
of     men     went     forth     to 
slaughter    the    pest.     Fire, 
acids,  poisonous  substances 
of  all   sorts   were  used  to 
stay    the    ravages    of    the 
voracious  caterpillar.     Un- 
der the  direction  of  a  com- 
mission the  work  was  car- 
ried    forward     systematic- 
ally and  earnestly. 

Then  in  1899  the  legisla- 
ture thought  that  the  dam- 
age of  the  moth  had  been 
exaggerated,  and  declined 
to  sanction  the  use  of  more 
of  the  state's  money  in  the 
campaign.  Until  1905  the 
scourge  was  left  to  itself 


again,  save  for  local  work  in  the  different 
towns  and  counties  particularly  afflicted. 
In  the  five  years  the  moth  had  such  an 
opportunity  to  spread  that  when  the  state 
fight  began  again  it  had  infested  an  area 
many  times  as  great  as  that  attacked  up 
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Congress  for  as- 
sistance in  addition 
to  a  small  appro- 
priation that  had 
been  made  to  aid 
scientific     research. 


10  whcru  needed. 


nd     the     Fifty- 


ninth  Congress  appropriated  $82,500  to 

be  expended  under  the  direction  of  the 

Secretary   of   Agriculture.     The   towns 

and     counties     renewed 

their    efforts.     Newton, 

Mass.,  in  1909  has  spent 

not   less   tnan   $200,000. 

secured    locally    and 

through  the  state.    This 

report   of  conditions   at 

Newton  gives  an  idea  of 

the    seriousness    of    the 

situation : 

"In  July,  1908. 
there  was  scarcely 
a  single  street  that 
had  not  been  af- 
fected more  or  less 
seriously  by  the 
ravages  of  moths 
o  r  b  e  e  1 1  e  s.  The 


lars  had  destroyed 
the  leafage  on  tree 
after    tree.     Some 
sections   looked   as 
if    they    had    been 
blighted  by  the  breath  of  winter.     The 
beautiful   woodlands    on    each   side    of 
Lowell  Avenue  had  been  almost  defoli- 
ated.   Both  .sides  of  Dudley  Road  gave 
evidences  of  the  dev- 
I   astating  power  of  the 
gipsy  moth. 

"How  many  thou- 
sands of  caterpillars 
and  egg  clusters  have 
been  destroyed  can- 
not be  told,  even  ap- 
proximately, but  cre- 
osote has  been  ap- 
plied to  every  tree 
along  the  public 
highways  'and  on 
hundreds  of  pri- 
vate grounds.  This 
was  followed  with 
a  thorough  spray- 
ing  with  arsenate 
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of  lead.  In  the  course  of  two  months 
300,000  gallons  of  this  powerful  anti- 
dote was  showered  on  the  trees.  In 
numerous  instances  an  early  spraying 
saved  splendid  trees  that  had  previously 
undergone  two  strippings  of  their  leaf- 
age. Another  defoliation  would  have 
meant  the  death  of  the  tree. 

"The  work. in  the  beginning  consisted 
in  destroying  all  the  egg  clusters  and 
moths  that  could  be  discovered.  Each 
cluster  contained  from  300  to  500  pros- 


Bbkixk  Attack  i»i 


H  Catbrfillak. 


pective  caterpillars.     To  discover  them 
was  a  difficult  and  tedious  task,  for  the 
pest  propagates  in  all  sorts  of  nooks  and 
crannies,  but  to  ^ach  cluster  was  applied 
a  dose  of  creosote,  and  grove  after  grove 
and  wood  after  wood  were  stripped  of 
the  underbrush,  which  forms  a  favorite 
place    of   concealment    for 
the  noxious  pests. 
"In  addition,  e 
has  been  burlappe 
around  the  trunks 
forming  an  excel- 
lent place  for  the 
caterpillars    to 
gather,  especial- 
ly at  night.    On"* 
Commonwealth 
Avenue    5,000 
trees  were  thus 
protected     from 
the  pest.  The  trees 
on  350  private  gettino  down  to  n 


grounds  were  also 
cleared  of  egg- 
clusters,    sprayed 
and     burlapped. 
By  a  city  ordi- 
nance the  work 
is  made  com- 
plete and  effective 
by    giving    to    the 
official   gipsy  moth 
fighters  in  any  lo- 
cality permission  to 
enter  any  grounds 
which  may  be  af- 
fected   and    might 
prove     breeding 
places.  This  power  ^'"^  moth. 

is     absolute.     The 

cost  of  this  inspection  and  treatment  is 
added  to  the  owner's  tax  levy." 

Thus  it  will  be  seen  how  seriously  the 
people  of  Massachusetts  are  aroused  over 
the  scourge.  In  view  of  the  fact  that  the 
moths  are  so  heavy  that  they  can  scarcely 
fly,  especially  so  the  female,  it  would  be 
supposed  that  the  spread  of  the  pest 
would  be  slow— limited  at  least  to  the 
crawling  speed  of  the  caterpillar,  but  this 
is  not  so.  The  caterpillar  drops  down 
on  passing  vehicles,  attaches  himself  to 
the  clothes  of  pedestrians,  and  is  moved 
with  all  sorts  of  articles,  especially  fire- 
wood. By  these  different  modes  of  loco- 
motion the  spread  is  rapid. 

And  now  comes  the  other  part  of  the 

story — the  gipsy  moth  at  last  is  to  be 

vanquished.     One  humble  missionary  in 

Japan,  it  is  more  than  likely,  will  some 

day  have  the   credit   for  accomplishing 

more  in  the  battle  against  the  moth  than 

all  the  hundreds  of  thousands  of  dollars 

— yes,  millions — that  have  been  spent  so 

"   '  '      ore  than  the  im- 

vho  have   fought 

t  the  devastating 

ind   wandering 

ripsy. 

In  the  early 
—  seventies,  after 
serving  in 
wenty  battles  of 
he  C  i  V  i  I  W  a  r, 
Rev.  D  r.  H, 
1-oomis  went  to 
he  land  of  the 
Mikado  as  a  mis- 
R  Bottom  of  Thinw.  siouary,  with  the 
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especial  object  of  spreading  copies  of  the 
scripture.  He  represented  the  American 
Bible  Society,  and  has  continued  that 
service  until  the  present  day. 

Being  something  of  a  naturalist,  and 
an  especial  student  of  entomology.  Dr. 
Loomis  about  twelve  years  ago  noticed 
that  Japan  was  afflicted  with  the  gipsy 
moth,  but  that  its  ravages  were  not  felt 
in  the  land  of  the  Mikado.  Some  force 
seemed  to  hold  the  moth  in  check,  and 
prevent  its  destructiveness.  He  puzzled 
over  the  reason  for  this ;  then  studied  the 
moth  and  its  habits  closely.  He  found 
that  a  parasite,  so  minute  as  to  be  barely 
seen  without  the  aid  of  a  magnifying; 
glass,  fed  upon  the  moth  in  its  cater- 
pillar state,  and  counterbalanced  its 
propagating  and  ravaging  power. 

Even  before  this  it  had  been  known 
that  various  insects  attacked  the  gipsy 
moth  in  Europe,  where  it  is  quite  com- 
mon, but  these  insects  did  not  seem  to 


Fbhai.k  Gitsr  Moth— Sughtlv  Emlargiui. 


serve  the  desired  purpose  when  brought 
to  the  United  States. 

Dr.  Loomis  communicated  his  discov- 
ery to  Professor  Riley,  then  government 
entomologist  at  Washington,  D.  C.  That 
official  replied  .to  the  missionary  that 
efforts  were  being  made  to  destroy  the 
pest  by  other  means,  and  that  it  would 
be  unnecessary  to  import  this  insect  from  ■ 
Japan.  However,  he  asked  that  some 
specimens  of  the  ichneumon  fJy,  as  Dr. 
Loomis  called  it,  be  sent  him  for  inspec- 
tion, 

"In  compliance  with  this  request," 
said  Dr.  Loomis  recently,  "I  sent  to  the 
United  States  some  cocoons  of  the  para- 
site, but  when  they  arrived  it  was  found 
that  the  specimens  had  been  destroyed 
by  a  secondary  parasite. 

"With  this  failure  to  supply  the  insect 
that  was  valuable  the  interest  in  receiv- 
ing further  shipments  seemed  to  die  out. 
I  watched  the  reports  of  the  work  being 
done  in  Massachusetts,  and  learned  that, 
as  some  of  the  best  entomologists  had 
predicted,  it  had  turned  out  a  failure. 

"On  the  death  of  Professor  Riley  I 


Mau  Gipsv  Moth— SuGBTLv  Ehlaroid. 

Opened  a  correspondence  with  his  suc- 
cessor. Dr.  Howard,  and  also  with  the 
head  of  the  Gipsy  Moth  Commission,  in 
Massachusetts.    The  United  States  min- 
ister to  Japan  also  became  inter- 
ested in  the  matter  and  attempted 
to  make  shipments  of  the  ichneu- 
mon flies  by  express.  Unfortunately 
the  wood  of  which  the  cage  was 
constructed   shrank   on   the   ocean 
voyage,  and  the  parasites  escaped. 
"The  United  States  consul-gen- 
eral in  Yokohama  learned  the  facts, 
and  sent  a  report  to  the  Department 
of  Agriculture — and  so  eventually 
forty     thousand     parasites     were 
brought  into  the  United  States  and 
released  in  the  infected  districts  of 
New  England.    The  experiment  is 
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beiti^  watched  with  great  interest,  and 
promises  to  be  a  decided  success,  unless 
some  unforeseen  complication  arises  to 
render  ineffectual  the  attacks  of  the  para- 
site." 

In  order  to  insure  the  safe  importation 
of  the  Japanese  flies,  Prof.  Trevor  Kin- 
caid,  of  the  University  of  Washington, 
at  Seattle,  one  of  the  foremost  entomolo- 
gists of  the  country,  was  sent  to  Japan, 
and  under  his  personal  supervision  the 
colony  from  which  so  much  is  hoped  was 
brou^t  across  the  Pacific  in  safety,  after 
the  previous  discouragements. 

Professor  Kincaid  since  then  accepted 
a  commission  from  the  government  to 
make  a  trip  to  Russia  to  carry  forward 
other  studies  of  the  European  parasites, 
and  from  this  journey  he  recently  re- 
turned to  America.  He  is  particularly 
hopeful  that  the  Japanese  fly  will  solve 


the  great  gipsy  moth  problem,  and  he 
believes  it  will.  Depending  upon  the  re- 
sults of  experiments  now  in  progress, 
other  shipments  of  the  fly  will  be  brought 
to  America, 

The  interest  of  the  late  E.  H.  Harri- 
man  in  zool<^;y,  entomology  and  kin- 
dred subjects  brought  Professor  Kincaid 
into  close  touch  with  the  railway  mag- 
nate. The  Seattle  scientist  was  in  the 
party  of  savants  that  Mr,  Harriman  took 
to  Alaska  on  his  expedition  of  a  decade 
ago,  the  object  being  to  study  the  animal 
and  plant  life  of  the  northern  coast. 
Professor  Kincaid  was  frequently  enter- 
tained at  the  Harrinian  home.  Several 
of  his  scientific  works  are  accepted 
throughout  the  world. 

Dr.  Loomis  has  received  letters  of 
thanks  for  his  discovery,  one  being  from 
the  Department  of  State,  at  Washington, 
transmitted  through  the  consul-general 
at  Yokohama.    It  reads : 

"It  is  my  pleasure  to  inform  you  that 
I  have  been  instructed  by  the  Secretary 
of  State,  U.  S.  A,,  to  present  to  you  the 
thanks  and  high  appreciation  of  the  gov- 
ernment for  the  valuable  services  you 
have  rendered.  The  persistence  with 
which  you  have  followed  up  your  obser- 
vations, and  the  earnestness  with  which 
you  have  pressed  upon  the  oflicials  of  the 
United  States  government  the  impor- 
tance of  making  a  study  of  the  enemies 
of  the  gipsy  moth  in  Japan,  is  indicative 
of  the  best  spirit  and  type  of  American- 
ism." 

In  the  last  report  of  Secretary  Wilson, 
of  the  Department  of  Agriculture,  he 
said: 

"Parasites  of  the  gipsy  moth  have 
been  introduced  which  bid  fair  to  rid 
New  England  from  the  present  danger  to 
orchards  and  forests,  and  the  rest  of  the 
United  States  from  prospective  danger. 
There  seems  to  be  no  doubt  that  this 
imported  parasite  will  multiply  to  such 
an  extent  as  to  render  the  gipsy  moth 
no  more  harmful  than  many  of  our  leaf 
destroying  caterpillars." 


THE  INSIDE-OUT  OF  THINGS 

By  CHARLES  E.  CRAVEN 


THE  greatest  discoverer  of  mod- 
ern times,  or  indeed  of  a.\\  the 
centuries,  is  Professor  Quid- 
am     Quaternion     who     has 
solved    the    problem    of    the 
fourth    dimension.      During    the    years 
of    his    earlier    investigations    the    sci- 
entific world  regarded  him  as  a  harm- 
less enthusiast,  classing  him  with  cranks 
who  have  attempted  to  square  the  circle 
or  establish  perpetual  motion.    When  he 
declared  last  year  that  he  had  acquired 
the  ability  to  thitik  in  four  dimensions  he 
was  set  down  as  absolutely  crazy  and 
hopelessly   so,  but   now   that   he   is   ac- 
tually   working   in    four   dimensions   he 
can  no  longer  be  disregarded  by  cither 
scientific  or  practical  men.     He  is  either 
a  worker  of  miracles  or  he  has  opened 
up  to  all  men  possibilities  that  will  revo- 
lutionize   science    and    human    activity. 
When  at  Cambridge  recently  before  a 
company   of  distinguished   scientists  he 
turned   an   orange   inside    out    without 
breaking    the 
skin   or   spilling 
a  drop  of  Juice, 
and    then    as 
easily  and  deftly 
restored  the  ball 
of    fruit    to    its 
common    condi- 
t  i  o  n    with    the 
rind    outermost, 
every  one  of  the 
trained    observ- 
ers   felt    unable 
and  unwilling  to 
believe  his  eyes, 
but    upon    com- 
paring notes  and 
finding  that  the  ■ 
testimony  of  all 
eyes    agreed, 
they   were   con- 
strained   to   ad- 
mit    that     here 
was     something 

new    under    the    -i  siwir  move  the  or*ngk  i 
m 


sun  that  the  eyes  of  King  Solomon  had 
not  seen. 

In  the  lecture  that  was  illustrated  by 
this  marvelous  performance  the  Profes- 
sor acknowledged  that  it  was  difficult  tj 
explain  this  seemingly  miraculous  feat 
to  men  who  declared  they  could  not  con- 
ceive of  the  fourth  dimension,  yet  to  him- 
self it  was  as  simple  as  lifting  a  book 
from  the  table  before  him  and  replacing 
it  with  the  other  side  up.  Divested  of 
technical  expressions  his  attempt  at  ex- 
planation was  as  follows: 

"If,"   said   the   Professor,  who  is  an 
unassuming   gentleman    with   clean   cut 
features    and    straightforward    manner, 
"you   will    imagine    a   creature    with    a 
conception  of  one  dimension  only,  you 
have  a  creature  that  can  imagine  motion 
only  forward  and  backward  in  a  straight 
line.     Suppose  him  to  have  a  rigid  line, 
six    inches    long,    pointing    north    and 
south.     He  cannot  possibly  reverse  this 
line.     He  can  move  the  entire  rigid  line 
northward    or 
southward,     but 
he    cannot    pos- 
sibly    transpose 
the  ends  without 
going  outside  of 
his   one   dimen- 
s  i  o  n.    Now 
comes    along    a 
creature     of     a 
higher   order 
who    can    see 
two  dimensions, 
length  and 
breadth.  His 
field     of    vision 
and    activity    is 


,  lin 


but 


a  plane.  He 
swings  the  rigid 
line  around  in 
his  plane  on  its 
center  as  a  pivot 
and  presently 
H  DiMBNsioN-"    the    north     end 
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points  south  and  the  south  end  north. 
It  is  a  miracle  to  the  creature  whose  vis- 
ion and  activity  are  limited  to  a  straight 
line.  To  him  the  ends  of  his  rigid  line 
disappeared  for  a  moment.  He  saw 
nothing  but  its  middle  point.  .Suddenly 
the  entire  six 
inches  of  line 
came  into  his 
view  again,  but 
turned  end  for 
end.  Now  a 
third  creature, 
a  man,  comes 
along  and 
mystifies  the 
second  crea- 
ture. This  sec- 
ond creature 
knows  the 
plane  with  its 
length  and 
breadth,  but 
cannot  con- 
ceive of  direc- 
t  i  o  n  up  and 
down.  He  has 
a  plane  sur- 
face, without 
th  ickness, 
golden    on    its 

upper  side  and  Thb  Intblucent  bumclar  o 
silvered  on  its  "'"' 

lower.    He  can 

move  this  back  and  forth  or  sidewise, 
and  he  can  swing  it  about  a  pivot 
in  his  plane,  but  he  cannot  conceive 
of  its  being  reversed  so  that  the 
upper  side  shall  be  under  and  the  under 
side  upper.  The  man  says,  'I  will  show 
you  something  new,'  and  he  rotates  the 
plane  surface  half  a  turn  on  a  linear 
axis,  and  lo,  the  silver  is  above  and  the 
gold  below  I  Nothing  could  be  simpler 
to  the  man.  but  the  creature  of  the  plane 
has  witnessed  a  miracle:  all  of  his  plane 
surface  except  a  line  across  its  width 
suddenly  vanished  from  his  sight,  as 
suddenly  to  reappear  reversed.  Instead 
of  rotating  the  figure  on  an  axis  in  its 
original  plane  the  man  might  have  simply 
lifted  the  figure  up  out  of  that  plane,  as 
I  lift  this  book,  reversed  it,  as  I  turn  the 
book  over,  and  replaced  it  again  in  its 
original  plane,  upside  down,  as  I  replace 
the  book  on  the  table.  In  that  case  the 
entire  figure  would  have  vanished  from 


the  sight  of  the  creature  of  the  plane, 
presently  reappearing  suddenly,  bottom 
side  up.     . 

"Now  I  come  to  you  who  know  only 
three  dimensions.  You  see  this  orange 
but  cannot  conceive  of  its  being  turned 
inside  out  with- 
out violence  or 
miracle,  any 
more  than  the 
creature  of  one 
d  i  men  sion 
could  conceive 
of  the  line 
being  turned 
end  for  end  or 
the  creature  of 
the  plane  couid 
conceive  of  the 
surface  being 
turned  upside 
down.  I  simply 
move  the 
orange  into  the 
fourth  dimen- 
sion —  it  van- 
ishes  from 
your  sight,  I 
return  it  to  the 


THB  FuTUKB  WiLL  FiND  His        it  suddculy  TC- 
^^^''-  appears  re- 

versed, turned 
inside  out.  No  miracle  has  been  per- 
formed, the  structural  integrity  of  the 
orange  has  not  been  altered,  nothing 
more  has  happened  than  the  swinging 
of  the  line  through  a  second  dimension 
or  the  swinging  of  the  plane  through  a 
third  dimension.  I  have  simply  swung 
the  orange  half  a  turn  through  a  fourth 
dimension.  Let  me  complete  the  revolu- 
tion,— the  orange  now  reappears  to  you 
as  it  was  originally."  This  was  effected 
by  a  quick  motion  of  the  Professor's 
hand  that  was  as  difficult  to  follow  as  the 
deft  motions  of  a  juggler.  Exactly  how 
it  was  done  the  spectatofs  could  not  de- 
termine, but  the  reversed  orange  disap- 
peared, not  gradually  but  instantaneous- 
ly, and  as  suddenly  reappeared  in  natural 
form. 

Professor  Quaternion  said  that  he  had 
frequently  turned  small  animals  inside 
out,  exhibiting  to  plain  view  the  working 
and  condition  of  their  internal  organs. 
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This  is  accom- 
plisheci  without 
violence  to  the 
animal,  although 
the  internal 
organs  themselves 
as  well  as  the 
whole  animal  are 
turned  inside  out. 
It  might  be 
thought  that  this 
process  could  be 
accomplished  suc- 
cessfully with 
large  animals  and 
with  human  be- 
ings, to  facilitate 
the  diagnosis  of 
obscure  diseased 
conditions  and  for 
surgical  operation , 
as  well  as  for  the 
study  of  anatomy 
and  for  physio- 
logical demonstra- 
tion, but  the  dif-  w 
ficulties   here  are  '^"^^    avigatio 

many  as  will  ap- 
pear later.  One  difficulty  lies  in  the  fact 
that  living  beings  cannot  long  endure  the 
reversed  condition.  A  man  turned  inside 
out  by  a  semi-revolution  in  the  fourth 
dimension  would  suffer  no  more  violence 
than  a  man  turned  upside  down  by  a 
semi- revolution  in  the  third  dimension. 
But  just  as  a  man  when  stood  on  his 
head  suffers  from  cerebral  congestion  if 
long  kept  in  that  unnatural  position,  so 
a  man  turned  inside  out  would  suffer 
from  what  might  be  called  peripheral 
congestion  in  the  organs  that  are  now 
turned  outward  but  intended  by  nature 
to  remain  inward.  It  might  be  supposed 
that  a  part  of  a  man,  as  the  hand  for  in- 
stance or  the  head,  might  be  turned  in- 
side out  for  surgical  purposes,  but  the 
Professor  pointed  out,  when  this  was 
suggested  to  him,  what  is  obvious  upon 
reflection,  that  it  must  ever  remain  im- 
possible to  reverse  part  of  a  man  without 
subjecting  the  whole  man  to  the  revers- 
ing process.  It  would  be  just  as  impos- 
sible, of  course,  to  do  this  as  to  upset 
one  end  of  a  table  without  upsetting  the 
other  end.  The  human  wrist  is  raar- 
velously  flexible  and  will  turn  the  hand 
in  three  dimensions,  but  it  will  not  suf- 


fice for  four.  It 
was  on  this  ac- 
count  that  the 
Professor  turned 
the  orange  inside 
out  by  tossing  it 
into  the  fourth  di- 
m  e  n  s  i  o  n  by  a 
peculiar  and  ob- 
scure motion  and 
catching  it  again 
as  it  reappeared, 
reversed.  He  ex- 
plained that  if  he 
retained  his  hold 
of  it  and  carried 
it  into  the  unseen 
dimension  it 
would  be  neces- 
sary for  his  entire 
body  to  go  with 
it,  and  when  it  re- 
appeared  he 
would  reappear, 
himself  also 
turned  inside  out. 
The  outside  of  his 
hand,  then  inside, 
would  still  be  in  contact  with  the 
outside  of  the  orange,  then  inside.  This 
obscure  conception  he  clearly  illus- 
trated by  reminding  his  audience  that 
the  hand  in  turning  a  book  over 
turns  itself  over  at  the  same  time 
and  maintains  its  hold  upon  the  same 
portion  of  the  book's  surface.  For 
the  Professor  to  turn  himself  inside  out 
with  the  orange  would  probably  be  fatal, 
for  contact  with  foreign  substances 
would  be  exquisitely  painful  to  his  sen- 
sitive internal  organs,  and  under  such 
conditions  he  might  find  it  impossible  to 
exert  the  energy  necessary  to  propel 
himself  into  the  fourth  dimension  so  as 
to  turn  himself  right  side  out  again. 
Any  object  that  he  is  strong  enough  to 
toss  into  the  fourth  dimension  disap- 
pears and  immediately  returns  to  view 
reversed,  inside  out.  This  he  repeatedly 
illustrated  with*  stones,  boxes,  eggs,  etc. 
The  egg  does  not  run,  as  when  broken, 
but  suffers  a  natural  exchange  of  interior 
and  exterior  no  more  violent  or  de- 
structive than  in  the  process  of  rolling  it 
over  on  a  table. 

Professor    Quaternion    opens    letters 
without  breaking  their  seals,  and  can  turn 
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a  small  bui^lar-proof  safe  inside  out 
without  troubling  about  the  combination. 
That  the  money  and  books  in  the  safe 
are  also  reversed  in  the  process  does  not 
inconvenience  him,  for  he  can  restore 
them  singly  to  their  original  shape  at 
pleasure.  If  his  method  should  become 
common  property  the  only  protection 
against  burglars  will  be  to  make  all 
safes  so  heavy  that  a  company  of  burg- 
lars will  not  be  able,  though  combining 
their  effort,  to  turn  them  in  the  fourth 
dimension. 

The   visible   effect   of   an   insufficient 
revolution  in  the  fourth  dimension,  that 
is,  less  than  a  semi-revolution,  is  remark- 
able.    The  object  remains  invisible,  or  is 
visible  only  in  a  plane  section  of  its  solid 
content,  until  the  semi-revolution  is  com- 
pleted.   This  the  Professor  explains  by 
reminding  us  that  when  the  line  swung 
about  a  point  the  central  point  only  was 
visible  to  the  eye  that  could  see  in  only 
one  dimension,  and  that  when  the  plane 
surface  is  revolved  about  a  linear  axis  the 
axial  line  only  is  visible  to  the  creature 
of   two  dimensional   perception.     Simi- 
larly the  solid  must  be  rotated   in  the 
fourth  dimension  about  a  plane  section, 
and  the  plane  section  only  will  be  visible 
to  the  eye  that  can  take  in  only  what  is 
embraced  in  three  dimensions.     In  this 
way  it  is  easy  for  the  Professor  to  exhibit 
to  view  for  any  length  of  time  any  de- 
sired cross-section  of  a  ailid.     Thus  a 
cross  section  of  a  block  of  wood  or  of  a 
man's  body  or  of  any  other  material  .sub- 
stance may  be  leisurely  ex- 
amined  and   measured,   in 
the  shape  of  a  mathematical 
plane,     with     length     and 
breadth    but    absolutely 
without  thickness.    The 
body  still  exists,  of  course, 
on  both  sides  of  the  cross 
section,    but   it    cannot   be 
seen,  and,  what  is  more,  it 
cannot  be   felt,  being  out- 
side of  the  three  dimensions 
which  our  senses  of  sight 
and  touch  can  recognize.  It 
is     possible     therefore     to 
study  a  cross-section  of  the 
human  body  passing  right 
through  the  center  of  the 
heart,  for  instance,  to  touch 
it,    to    photograph    it,    to 


measure  it  unimpeded  by  the  surround- 
ing body,  a  body  existent  and  yet  invisi- 
ble and  intangible.  This  is  the  applica- 
tion of  the  new  science  that  bids  fair  to 
be  of  inestimable  service  to  the  medical 
profession.  Probably  the  psychologist 
also  wilt  learn  much  when  it  is  possible 
for  him  to  study  any  desired  cross-sec- 
tion of  the  brain,  observing  the  phe- 
nomena attendant  upon  intellectual 
processes. 

For  lack  of  a  better  word  Professor 
Quaternion  has  given  the  name  of  intro- 
version to  the  process  of  turning  an  ob- 
ject inside  out  by  reversing  it  in  the 
fourth  dimen-iion.  The  most  remarkable 
effect  of  introversion  is  its  reversal  of 
gravitational  attraction.  This  is  not  yet 
satisfactorily  explained  but  is  in  keeping 
with  the  general  law  that  introversion 
reverses  natural  phenomena.  An  intro- 
verted body  no  longer  has  weight,  its 
gravitation  being  replaced  by  levitation. 
An  orange  or  a  stone  introverted  must 
be  held  down,  just  as  it  required  to  be 
held  up  before  introversion.  An  intro- 
verted shoe  must  be  laid  on  the  ceiling 
just  as  the  normal  shoe  is  laid  on  the 
floor.  An  introverted  egg  will  fall  up- 
ward and  break  on  the  ceiling  and  run 
over  it  without  dripping  down,  just  as  a 
normal  egg  broken  on  the  floor  will  run 
over  the  floor  without  dripping  up.  An 
introverted  anvil,  if  let  go,  will  crash 
through  the  ceiling  and  roof  and  soar 
skyward  just  as  a  normal  anvil  if  drop- 
ped might  break  tJirough  the  floor  into 
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the  cellar.  Professor  Quaternion  lost  a 
valuable  watch  recently,  letting  it  slip 
through  his  hands  after  introversion. 

This  of  course  makes  all  flying  ma- 
chines thus  far  invented  mere  toys.  Pro- 
fessor Quaternion  can  introvert  a  ton 
of  iron  and  its  ton  of  weight  is  con- 
verted into  a  ton  of  levitation.  It  will 
require  a  ton  of  weight  to  hold  it  down. 
With  any  lesser  weight  it  will  soar.  The 
near  future  will  see  Professor  Quater- 
nion floating  wherever  he  will  in  the  at- 
mosphere in  a  ship  actually  lighter  than 
air,  made  so  by  the  simple  introversion 
of  ballast.  The  ship  can  be  lifted  to  any 
desired  height  by  the  gradual  introver- 
sion of  bars  of  iron  and  lowered  again 
by  gradual  reintroversion  of  the  ballast. 
A  less  spectacular  but  exceedingly  useful 
application  of  this  principle  is  in  the 
lightening  of  heavy  loads.  A  ton  of 
baggage  in  a  wagon  can  be  counterbal- 
anced by  a  ton  of  introverted  iron  bars 
laid  underneath  the  body  of  the  wagon, 
and  the  wagon  is  drawn  along  as  easily 
as  if  it  were  empty.  A  heavy  suit-case 
can  be  made  to  weigh  next  to  nothing  by 
shutting  up  in  it  a  few  introverted  flat- 
irons  when  the  packing  is  done. 


The  one  obstacle  to  general  use  of  in- 
troversion is  that  up  to  the  present  time 
Professor  Quaternion  has  been  unable  to 
initiate  any  other  person  into  the  en- 
joyment of  his  secret.  He  has  tried 
faithfully  to  instruct  others,  but  no  one 
yet  has  been  able  to  imitate  the  peculiar 
motion  with  which  he  tosses  a  body  into 
the  fourth  dimension.  He  is  inclined  to 
believe  that  others  can  achieve  success 
like  his  only  by  following  his  method  of 
laborious  •  study  until  ability  to  think  in 
the  fourth  dimension  is  achieved,  and 
then  the  ability  to  do  wonders  such  as 
his  will  follow.  For  the  present  he  is  the 
only  introversionist  in  the  world.  What 
man  has  done  man  can  do,  but  for  a  time 
the  world  must  wait.  There  is  some 
compensation  for  this  delay  in  the 
thought  that  incalculable  power  for  evil 
as  well  as  for  good  is  indefinitely  post- 
poned. If  introversion  became  common 
seals  on  letters  and  locks  on  light  boxes 
would  be  worthless  as  protection  against 
dishonesty,  and  a  malicious  introversion- 
ist meeting  his  enemy  on  the  street  might 
suddenly  turn  him  inside  out  and  send 
the  poor  helpless  wretch  soaring  to  the 
heavens. 


A  Canadian  Boat-Song 

Faintly  as  tolls  the  evening  chime, 
Our  voices  keep  tune  and  our  oars  keep  tifne. 
Soon  as  the  woods  on  shore  look  dim, 
We'll  sing  at  St.  Ann's  our  parting  hymn. 
Row,  brothers,  row,  the  stream  runs  fast, 
The  Rapids  are  near,  and  the  daylight's  past  I 

Why  should  we  yet  our  sail  unfurl  ? 
There  is  not  a  breath  the  blue  wave  to  curl  1 
But  when  the  wind  blows  off  the  shore, 
Oh!  sweetly  we'll  rest  our  weary  oar. 
Blow,  breezes,  blow,  the  stream  runs  fast, 
The  Rapids  are  near,  and  the  daylight's  pastl 


Utawas'  tide  I  this  trembling  moon 
Shall  «ee  us  float  over  thy  surges  soon. 
Saint  of  this  green  Isle  1  hear  our  prayers. 
Oh !  grant  us  cool  heavens  and  favoring  airs. 
Blow,  breezes,  blow,  the  stream  runs  fast, 
The  Rapids  are  near,  and  the  daylight's  past  1 

— Thos.  Moorb. 


He  Wouldn't  Be  Notieed 

Stout  Pakty — I  want  two  seats,  please. 
UsBEK— Certainly,  madam.    And  what  about 
the  little  boj?—Pick~Me-Up. 


The  Simple  Life 

._  R  in  Georgia  observed  a  big  negro 

leaning  heavily  against  a  fence  in  the  shade  of 
a  Cottonwood  tree.  Drawing  rein  he  inquired : 
"Tired,  George?" 

The  negro  showed  disgust  "Tiahed?  Who, 
me?  No,  suh,  ah'm  not  tiahed.  Ah'm-a  hoeing 
this  yere  patch  o"  eo'n,  an'  ah'm  waitin'  (oh 
the  sun  to  git  down  so's  ah  kin  go  home." — 
The  Circle. 


Consistency 

"It  seems  to  me  that  your  husband  is  not  of 
a  very  even  temper." 

"Oh,  he  certainly  is.  He  growls  the  whole 
time." — RWe. 

* 
Much  Less  Trouble 

Enraged  Creditor— "I've  had  enough  of 
mounting  all  these  stairs  every  day  to  collect 
this  bill. 

Debtob— "Well,  I  can  tell  you  a  piece  of 
news  that  will  please  you.  After  tomorrow 
I'm  going  to  live  in  the  basement." — PcU  Mele. 

The  Piece  dc  Resistance 

"Did  the — ah — prisonah   offer  any — ah — re- 


Not  u  Good  t>  His  Word 

"I  give  you  my  word,  the  next  person  who 
interrupts  the  proceedings,"  said  the  judge 
sternly,  "will  be  expelled  from  the  court-room 
and  ordered  home. 

"Hooray !".  cried  the  prisoner. 

Then  the  judge  pondered. — Judge. 

Just  Good  Enough 

George — "Do  you  think  that  I'm  good  enough 
for  you,  darling?" 

Darling — "No,  George,  but  you're  too  good 
for  anjr  other  girV—IUuttraled  Bits. 


At  the  Bsths 

Robust  Olb  Gentleman  (to  sick  lady)— 
"When  I  came  here  first,  I  hadn't  strength  to 
utter  a  word,  I  had  scarcely  a  hair  on  my 
head.  I  couldn't  walk  across  the  room,  and 
had  to  be  lifted  from  my  bed." 

Sick  Lady — "You  give  me  hope,  kind  sir. 
How  were  you  cured?" 

Robust  Old  Gentleman — "I  was  bom  here." 
—Rire. 

* 

Might  Hive  Asked  for  Her  Foot 

Her  Father  (crustily) — "You  ask  for  my 
daughter.  Why,  sir,  at  jrour  present  salary 
you  couldn't  more  than  keep  her  in  gloves." 

Suitor — "Well,  wouldn't  that  be  enough?" 

Her  Fatber — "Do  you  mean  to  insinuate. 
young  man,  that  my  daughter  would  only  wear 
gloves?" 

Suitor — "Pardon  me,  sir !  I  asked  only  for 
her  hand." — Judge. 

In  Desperate  Straits 

"What  do  you  think  of  a  man  with  a  rip  in 
his  coat  and  only  three  buttons  on  his  vest  ?" 

"He  should  either  get  married  or  divorced." 
— Boston  Transcript. 
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Tberc  Was  No  Answer 

At  an  important  State  function  in  London 
blue  lickets  were  issued  to  persons  of  high 
rank  admitting  them  to  that  part  of  the  hall 
reserved  for  members  of  the  royal  family. 
Less  distinguished  guests  received  white  tickets. 
Through  some  mistake  an  imjjortant  public 
man  received  a  blue  card,  his  wife  received  a 
white  one. 

When  the  couple  reached  the  audience  cham- 
ber there  began  to  be  trouble,  inasmuch  as  ihe 
lady  lirmly  declined  to  be  separated  from  her 
husband.  An  aide  endeavored  to  reason  with 
her,  pointing  out  the  dreadful  consequence  that 
would  follow  a  mingling  of  bhie  and  while. 

"How  absurd  I"  exclaimed  the  lady.  "What 
do  you  lake  us  for— a  Seidlitz  powder?" 

She   was   permitted  to  enter  with   her  hus- 
band,— Everybody'!  Magazine, 
Jl 
How  He  Landed  Her 

He  proposed  while  up  in  his  aeroplane; 
"I  shall  land  her  this  time."  he  thought ; 

Then  he  did,  in  a  way  he  had  not  wot. 
When  a  lever  slipped  and  caught. 

^Sturm's  Oklahoma  Magasine. 


Asking  for  Guidance 

A  KEPORTES  called  on  a  rector  to  ask  him  if 
he  had  accepted  a  bishopric  that  had  been 
offered  to  him.  The  servant  said  that  her 
master  could  not  be  seen.  He  was  at  prayer 
seeking  for  guidance.  Then  could  the  reporter 
see  the  rector's  wife?  "Oh,  no!"  said  the 
slavey,  "you  can't  see  her.  She's  busy  packing 
up  I" — The  Circle. 


No  Sale 

Salesman  (lately  promoted  to  curio  depart- 
ment)— "This  necklace,  Madame,  was  ongin- 
ally  made  for  the  Duke  of  Buckingham,  who 
gave  it  to  Anne  of  Austria.  We're  selling  a 
lot  of  them." — Punch. 


Good  Enough 

Wipe — "I  suppose  if  you  should  meet  some 
pretty  young  girl  you  would  cease  to  care  for 

Husband— "What  nonsense  you  talk!  What 
do  1  care  for  youth  or  beauty?  You  suit  me 
all  right."— M.  A.  P. 

Jt 

Single  Bleisedncss 

Emekson — There's  nothing  like  single  bles- 

Waters — What?  This  sounds  strange  from 
a  happily  married  man. 

Emerson — 1   know.     But   I   was  very  much 

afraid  that  the  doctor  was  going  to  say  "twins" 

last  night — The  Circle. 

Jl 

HIa  Choice 

Judge — "You  are  privileged  to  challenge  any 
member  of  the  jury  jiow  being  impaneled." 

"Well,    then,    yer    honor,    Oi'U    foight    the 

shmall  mon  wid  wan  eye,  in  the  corner,  there 

feminst  yet." — Metropolitan. 

Jf 

The  Exception 

It  was  married  men's  night  at  the  revival 
meeting. 

"Let  all  you  husbands  who  have  troubles  on 
your  minds  stand  up  I"  shouted  the  emotional 
preacher,  at  the  height  of  his  spasm. 

Instantly  every  man  in  the  church  rose  to 
his  feet  except  one. 


"Ah !"  exclaimed  the  preacher,  peering  out  at 
this  lone  sitter,  who  occupied  a  seat  near  the 
door  and  apart  from  the  others:  "You  are  one 
in  a  million." 

"It  ain't  that."  piped  back  this  one  helplessly, 
as  the  rest  of  the  congregation  turned  to  gaze 
suspiciously  at  him.  "I  can't  get  up ;  I'm 
paralyzed !" — Til-Bits. 

JH 
What  They  Say 

London  school-boy  blunders  in  the  New 
York  Sun's  London  correspondence: 

In  India  a  man  out  of  cask  may  not  marry 
a  woman  out  of  another  cask. 

Romulus  obtained  the  first  citizens  for  Rome 
by  opening  a  lunatic  asylum. 

Algebraical  symbols  are  used  when  you  don't 
know  what  you  are  talking  about. 

A  renegade  is  a  man  who  kills  a  king. 

The  press  today  is  the  mouth  organ  of  the 

A  lie  is  an  aversion  to  the  truth. 

Women's  suffrage  is  the  state  of  suffering 

to  which  they  were  born. 


ANIMATED 
ORANGES 

IF  it  were  not 
*  verified  by  an 
"undoctored"  pho- 
tograph, that  cap- 
tion would  be  un- 
believable, and  even 
with  a  picture  it 
stretches  the  im- 
agination. If  we 
were  advertising 
Southern  Califor- 
nia, we'd  let  it  go 
at    that,    but    not 


at  the  lelt  ii  tbe  dik-dik. 


being  subsidized, 
we  might  as  well 
come  down  to  the 
hard,  cold  verities. 
They  are  oranges, 
all  right,  California 
oranges,  oranges 
from  Orange 
County — but  made 
of  the  succulent 
papier  machi.  Dur- 
ing the  recent  Elks* 
celebration  in  Los 
Angeles,  they  were 
worn  in  the  parade 
of  Santa  Ana  Lodge. 
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left's  BiGGBST  Gun. 


Fourtecn^lnch  rifle  to 


AMERICA'S  BIGGEST  GUN 
'T'HE  photograph  reproduced  herewith 

*  illustrates  the  largest  and  most  pow- 
erful gun  for  use  in  naval  warfare  that 
has  ever  been  adopted  in  the  United 
States.  It  is  of  fourteen 
inch,  forty-five  caliber  type, 
having  a  weight  of  sixty- 
three  and  three-tenths  tons 
and  a  length  of  fifty-three 
feet  six  inches.  When  loaded 
on  a  flat  car  for  shipment  at 
the  steel  works  at  Philadel- 
phia, it  projected  over  almost 
half  its  length  and  a  second 
car  was  required  to  put  in 
front  of  it  so  that  it  might 
be  coupled  to  a  freight  train,       j^^^^^. 

On  test  this  gun  required  midebiici 

a  charge  of  365  pounds  of  '"''"' 

powder  to  propel  the  pro- 
jectile, weighing  fourteen  hundred 
pounds,  which  at  a  distance  of  nine 
thousand  yards  penetrated  armor  plate 
of  twelve  and  six-tenths  inches  thick- 
ness. This  is  the  only  fourteen-inch  gun 
made  at  the  present  time  for  the  United 
States  Navy  and  further  tests  will  de- 
termine whether  it  will  be  adopted  for 
use  in  making  all  of  our  battleships  of 
the  big  gun  type.  It  is  claimed  that  some 
sixteen  inch  guns  are  to  be  made,  but  it 
is  doubtful  if  they  will  ever  be  utilized 
for  our  battleships ;  certainly  not  at  the 
present  time. 

j« 

PLANT  MAKES  IMPRESSION 
ON  STEEL 

IMPRESSIONS  of  plants  and  animals 

*  on  stone  are  found  quite  often,  and  al- 
though it  seems  surprising  that  the  softer 


material  should  have  left  an  impression 
on  the  harder,  an  interesting  experiment 
has  given  a  very  simple  solution  for  this. 
A  piece  of  moss  was  laid  on  a  polished 
piece  of  hard  steel,  and  on  it  a  cartridge 
filled  with  dynamite  was  placed.  This 
was  ignited  by  means  of  a  fuse,  and  the 
enormous  pressure  of  the  explosion 
forced  the  bottom  of  the  cartridge  into 
the  steel,  at  the  same  time  leaving  an  im- 
pression of  the  moss,  which  was  placed 
between  the  two.  Our  picture  shows 
the  impression  made  by  the  bottom  of 
the  cartridge  as  well  as  that  left  by  the 


BIG  SANDSTONE  QUARRIES 

THE  world's  largest  sandstone  quar- 
^  ries  are  located  in  Ohio  a  few  miles 
to  the  south  of  Lake  Erie  in 
the  vicinity  of  the  towns  of 
North  Amherst  and  Berea, 
From  these  quarries  also 
come  vast  quantities  of  our 
whetstones  and  grindstones 
and  there  is  very  much  that 
is  of  interest  about  the  indus- 
try here  carried  on.  One  of 
these  quarries  for  example 
has  been  mined  to  a  depth 
of  165  feet  in  places  and  the 
*RKs      "^  distance  around  it  is  a  mile 

'I  moss  jn  metal  ,  *     *  ^         *        i  . 

ptodinn  dyna-         and   a   half.      Lookmg   mto 
*    '"""  this  pit  from  one  edge,  one 

is  reminded  of  the  ruins  of 
some  ancient  coliseum  for  the  walls  are 
cut  in   shallow  terraces  which   are  not 
unlike  the  seats  of 
an    open-air    the- 
ater   of    the    an- 
cients. 

In  c  u  t  ti  n  g  a 
block  of  sand- 
stone wedges  are 
driven  in  side  wise 
at  the  base  of  the 
block  while  steam 
drills  bore  holes 
from  the  top  to 
meet  the  openings 
made  by  the 
wedges.     A    ma- 

chine    called    a  hugk  Sandstohb 

channeler    then     ^,^^^  ^^  l^ld^L  or  ho* 
cuts    the    block  blocks  are  CDl  ovt  rrom 

away.  '"'S'St" 
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WHERE  THE  CACTUS  IS  KING 

DERHAPS   in  no  other  place  in  the 
*      United  States  is  there  such  a  dense 
and  riotous  growth  of  plants  and  shrubs 
of  the  thorny  varieties  as  in  the  lower 
valley  of  the  Rio  Grande.     It  is  only  a 
few  years  since  the  agricultural  develop- 
ment of  this  broad  scope  of  territory  in 
far  southern  Texas  was  begun.    A  com- 
paratively small  part  of  the  land  has  as 
yet  been  cleared,  and  on  every  side  is  to 
be  seen  the  primitive  wilderness  of  giant 
prickly  pear  and  many  other  species  of 
the     cactus     family,     inter- 
spersed here  and  there  with 
towering     yucca     trees,     or 
Spanish  dagger  as  they  are 
commonly  called,  nut  palms, 
mesquite    and    ebony    trees 
and   other   vegetation   of   a 
semi-tropical  character.     In 
most  places  this  growth  is  so 
dense  as  to  be  impregnable 
except  by  following  the  nar- 
row goat-  and  wild  animal- 
trails  that  wind  through  it. 
Many   of   the   prickly   pear 
plants  are  fifteen  to  twenty-     ^''^'u ''""", 
five  feet  high.  They  bear  an  ptovlTBOpI 

enormous   harvest   of   fruit, 
known  as  the  tuna,  each  year.    This  fruit 
is  a  delicious  delicacy  for  the  myriads  of 

birds    and    other 

animal  life  that 
make  their  habitat 
in  the  chaparral. 
It  is  also  relished 
by  the  native 
Mexicans  and  is 
one  of  their  staple 
articles  of  food 
during  the  sum- 
mer and  fall. 


ODD  WIND- 
MILL TOWER 

'THE  photo- 
*  graph  shows 
a  novel  windmill 
tower  located  on  a 
foot-hill  ranch  in 
Sonoma  Co.,  Cal., 
(■mDMiu,  TowK«.  atHealdsburg.  By 
«S^IVtt"wre."'     cutting     the     top 


branches,  the  owner  has 
made  a  very  serviceable 
windmill  tower  out  of  a  vig- 
orous young  redwood  tree. 
The  well  is  bored  at  its  base. 
The  tank  is  located  several 
hundred  yards  to  the  right 
on  the  top  of  the  hill. 

NEW  ENGUSH  SUN 
CLOCK 

ANEW   form   of   sun-dial 
ionih„i,aBin.-  ^2"^^   *h^   Helio-chro- 

onoidaiiie.  nometer  is  shown  in  the  ac- 

companying illustration.  It 
is  used  in  England  for  gardens,  country 
estates,  in  parks  and  on  terraces  and  bal- 
conies, offering  all  that  is  necessary  for 
finding  true  clock  time  without  calcula- 
tion or  allowances  which  were  necessary 
with  ordinary  sun-dial. 

There  are  two  screens,  one  being 
pierced  with  two  small  holes  through 
which  the  sun  can  cast  a  beam  of  light 
on  to  the  other,  which  has  a  center  line 
engraved  upon  it.  On  the  underside  of 
one  disc  is  an  eccentric  which  acts  on  a 
lever  attached  to  the  screen.  The  year 
circle  is  set  to  the  current  date.  Then 
the  dial  or  hour  circle  is  turned  round 
by  taking  hold  of  two  finger  grips  so 
that  a  spot  of  light  through  one  of  the 
holes  in  the  moving  screen  shines  on  the 
line  engraved  on  the  fixed  screen.  When 
the  spot  is  bisected  by  tlie  line  the  time 
can  be  read  at  the  sector  on  the  periphery 
of  the  dial. 

The  dial  has  the  merit  of  greater  ac- 
curacy than  the  older  forms  and  is  com- 
ing into  favor  for  the  purposes  for  which 
it  is  suited. 
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WORKING 
WOMEN  OF 

FLANDERS 

IN  Flanders. 
*  w  h  e  r  e  the 
work  of  the 
homes  and  of 
the  fields — even 
in  some  of  the 
manufacturing 
industries — still 


I  lh«  fields  and 


has  much  that  is  almost  prim- 
itive about  it,  women  labor 
beside  the  men,  or  alone,  ev- 
erywhere. The  photographs, 
reproduced  herewith,  show 
work  in  the  fields.  Content- 
ment seems  to  be  the  portion 
of  these  people,  and  the 
happy  faces  in  these  pic- 
tures are  typical  of  the  signs 
of  its  general  rule.  In  few 
lands  is  there  more  of  this 
spirit,  even  where  there  is 
much  more  of  ease.  It  is 
said  of  the  women  here  that 
they  are  vigorous  and  happy, 
because  of  their  hard  work 
with  their  hands,  not  in 
spite  of  it. 

MAKING  WINE  FROM 

FIGS 
IF  the  expectations  of  those 
*  promoting     the     industry 
are  realized,  there  will  short- 
ly be  put  upon  the  market  a 


Whrblino  a  Good  LoXli. 

Old  FlemiihiKimaii  burnti 
her  mm  poUloea.  and  han- 


fig  can  be  con- 
verted    into     a 
wine    of    excel- 
lent taste.     It  is 
asserted     that 
not  only   is   the 
flavor  especially 
agreeable,    but 
tiiAt  the  wine  is 
very     rich     in 
phosphate    mat- 
ter and  almost  wholly  destitute  of  tannic 
acid,  qualities  that  render  it 
/  unusually  nourishing  for  in- 
valids   and    children.      The 
pulp  resulting  from  the  ex- 
traction of  the  fig  juice  is 
said   also  to   create   a   new 
food    for    milch    cows    and 
fowls.  Fresh  figs  contain  but  , 
twenty-five  per  cent   sugar, 
but  after  having  been  dried 
and  prepared  for  making  of 
wine,  they  show  eighty  per 
cent  sugar. 

Should  the  new  scheme 
prove  a  success,  there  are  a 
number  of  localities  in  the 
United  States  where  it 
could  be  made  a  profitable 
industry. 

jt 
TO  MAKE  A  STOUT 

GLUE 
AGOOQ  formula  for  glu- 
^^  ing  emery  to  wood  or 
metal  is  as  follows:  Take 
equal  parts  of  white  rosin 
and  shellac,  and  melt  them 
tc^ether.     When    this    has 


new  wine,  made  been  done,  add  a 
from  Madeira  quantity  of  car- 
figs,  b  o  li  c  a  c  i  d — in 
For  some  time  crystals — equal  to 
an  eminent  Italian  the  quantity  of 
chemist  has  been  rosin  or  shellac 
conducting  ex-  used.  The  cement 
periments,  and  he  thus  made  has 
now  asserts  that  great  adhesive 
the   juice   of   the  power. 


Uakikg  Bsicz. 

VounK  wooiin  mliea  clai 

wilb  bei  bare  band*. 
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ELASTIC  FIRE  ESCAPE 

'I  'riE  collapsible  frame  described  in  the 
■*■  following  is  a  construction  patented 
by  Otto  Lampe,  of  Baden-Baden,  and 
was  originally  intended  for  use  exclus- 
ively as  a  fire-escape.  In  this  connection 
it  b  doubtless  destined  to  prove  valuable, 
possibly  extremely  so,  in  service. 

When  folded  up, 
the  frame  is  read- 
ily transported  on 
a  fecial  heavy 
cart  to  the  spot, 
there  to  be  erected 
within  less  than 
four  minutes.  It 
comprises  two 
enormous  pairs  of 
Nuremberg  shears, 
the  outside  angles 
of  which  are  pro- 
vided with  plat- 
forms enabling  the 
inhabitants  of  all 
the  stories  in  a 
burning  house  to 
be  rescued  simul- 
taneously. In  fact, 
the  frame,  which  is 
nearly  one  hundred 
feet  in  height  when 
extended,  c  o  m  - 
prises  as  many  as 
seven  platforms, 
while  two  separate 
ladders,  located  op- 
posite one  another, 
allow  of  a  safe  de- 
scent and  ascent. 
An  adjustable 
bridge  can  be  laid 
out  from  each  plat- 
form to  the  win- 
dow of  the  corre- 
sponding story.  As 
these  bridges  are 
provided  with 
rigid  railings,  even 
the  most  timid  may 
use  them,  while  in- 
jured people  are 
safely  transported 
over  them  to  the 
platform.  The 
frame  is  strong 
and  safe. 


ExTBMSioN  Fihb-EsCaf: 


UNCLE  SAM'S  NEW  DOCKS  AT 
FRISCO 

TTIE    United    States    is    now    having 
^    constructed  three  ve^  large  trans- 
port docks  opposite  Old  Fort  Mason,  in 
San  Francisco,  which,  when  completed, 
will  be  the  largest  on  the  Pacific  Coast. 
These  immense  piers  will  cost,  when 
finished,  in  the  ag- 
gregate, about  two 

,     ;      million  dollars,  and 

will  require  over 
two  years  in  the 
building.  The  con- 
tract for  the  build- 
ing of  the  docks 
proper  was  let  last 
October,  for  the 
sum  of  $1,182,200. 
The  contract  calls 
for  the  completion 
of  the  three  piers 
within  thirty  -  six 
months  from  the 
date  of  the  award. 
Active  work  was 
commenced  at  once, 
and  has  been 
-pushed  forward, 
with  all  vigor  ever 
since. 

The  above  price 
does  not  include 
the  complete  im- 
provements to  be 
made  at  that  point 
■ — a ccording  to 
plans  made. 

The  sea  wall  will 
be  1.023  feet  long, 
constructed  of  the 
best  reinforced  con- 
crete. This  wall  will 
be  twenty-five  feet 
thick  at  the  base, 
and  fifty-seven  feet 
high.  The  depth 
in  front  of  the  sea 
wall  will  be  thirty- 
two  feet  at  low 
tide. 

The    docks    will 
add  a  greatly  need- 
ed improvement  to 
San      Francisco's 
""■^        harbor. 


AN  OIL  SPRING  IN  MEXICO 

■yHE  geoli^ical  formation  of  the  ter- 
*    ritory  lying  between  the  Rio  Grande 
and  Panuco  rivers  in  Mexico  is  remark- 
able in  many  respects.     In  the 
vicinity  of  the  Soto 
River  outcroppings  ■ 
are  to  be  seen.     In 
calities  there  are  broc 
of  desert  waste  which 
have  been  caused  by 
vals   of   nature.     In 
these  barren  spots  is 
of  oil  that  is  suppose) 
fed  by  a  spring  of  thi 
This  oil  pool  is  about 
ty-five  feet  across  an 
no   surface   outlet, 
evaporation   is   supp 
to  be  about  equal  to 
replenishing  supply, 
experts  who  have  visi 
the  locality  say  that  I 
existence  of  this  surfa 
pool  is  not  necessari 
an  indication  that  o 
will  be  found  in  pay 
ing  quantities  at  low 
er  depth.  The  source 
of  the  springmay  be 
a  limited  supply  of 
oil  near  the  surface. 
Enterprising  Am- 
ericans, however, 
have  acquired  con- 
trol  of   the  land 
upon  which  the  oil 
pool    is    situated 
and  will  exploit  it 
for  oil.     Whether 
success     crowns 
their  efforts  or  not 
will  depend  entire- 
ly on  further  dis-         ^^  ,ie«Ttwo™-^J 
coveries.  """"'   "rtS'^ii 


LOCOMOTIVES  TURNED  INTO 
FIRE-ENGINES 

IN  order  to   secure  greater  protection 
'    from  fire  to  its  property  in  and  around 
Pittsburgh,    the    Pennsylvania 
las  organized  a  unique 
irtmcnt.      Seventeen 
ves  have  been  equip- 
1  fire  hose  and  pump- 
fiinery,  enabling  them 
f  a  strong  stream  of 
rom  their  own  tanks. 
engines    with   crews 
re  fast  becoming,  ex- 
1  fire  fighting,  operate 
luously  day  and  night 
itching  work,  but^re 
ns  have  the  first  call 
heir  services, 
hesystem  nowinstall- 
n  Pittsburgh  is  the  re- 
t  of  the  development 
fire  protection  by  the 
mnsylvania   Railroad 
lat  has  been  going  on 
3r    the    past    twenty 
^ears.    The  insurance 
records   of  the  com- 
pany show  that  con- 
siderable  good   has 
been   accomplished 
by  the  fire-fighting 
engines    and    the 
number    is    now 
being   largely   in- 
creased, as  the  ap- 
paratus   has  been 
simplified  and  the 
amount  of  hosecar- 
ried    increased  by 
substituting  linen 
for  cotton   rubber 
lined  hose.    Other 
romOverhrad  roads  are  watching 


No.  Tars  Is  Not  a  Coubt. 


Putting  Woundrd  On  Board  Snir. 


WASHED  COAL 


•TTIAT  which  has  done  the  most  to 
*  ameliorate  the  smoke  nuisance  has 
been  "washed  coal."  He  who 
coined  this  term  was  no 
counterfeiter;  his  word-mint 
produced  the  real  article. 
Washed  coal  does  not  mean 
that  black  coal  has  been  put 
through  a  laundry  process 
which  transforms  the  dark 
mineral  into  an  albino  fuel  Washi 

but    the    process    employed         mined  uni 
actually     washes    away    all 

those  impurities  which  go  to  make  ash  A  NOVEL  rolling  berth,  constructed 
and  clinkers.  "Washed  coal"  is  bitu-  '^  bv  Herr  <;  ICnnTriann  r-ontain  nf  thf 
minous  coal  which 


and  a  dog.     The  picture  is  the  skillful 
work  of  a  man  who  arranges  skeletons 
as  the  bones  are  arranged  in  life.     The 
skeleton  of  the  man  is  in  just  the  position 
he  would  occupy  if  on  horse- 
back with  the  horse  on  its 
hind  legs,  while  the  position 
of  the  dog  is  also  very  nat- 
ural.   This    group    is    in    a 
museum  in   a  university  in 
the  state  of  New  York. 


NOVEL  ROLLING 
BERTH 


has  been  separated 
from  the  slate,  clay, 
iron  and  other  ash 
producing  impuri- 
ties present  when 
the  coal  comes 
from  the  mine.  The 
separation  is  ac- 
complished by  jigs 
with  the  aid  of 
water  and  the 
process  calls  for  a 
large  plant  installed 
near  the  shaft  top 
of  the  coal  mine. 


SKELETON  OF 
A  BEAR-HUNT 

■TTIIS  curious 
*  picture  is  really 
a  bear  hunt  with  a 
man  on  horseback 


by  Herr  S.  Kaumann,  captain  of  the 
Hamburg  -  Ameri- 
can Line,  was  used 
recently  at  the  Ger- 
man maneuvers  for 
the  first  time.  This 
ingenious  novelty 
in  the  field  of  sick- 
nursing  enables  the 
wounded  to  be  con- 
v  e  y  e  d  from  the 
ship  to  the  land 
and  farther  on 
without  being  re- 
moved from  their 
beds,  combining  in 
a  single  construc- 
tion the  properties 
of  rolling  berths, 
hand  stretchers 
and  field  beds.  It 
can  be  folded  up 
entirely  and  as 
each  of  its  parts  is 
readily  removed 
is  easily  disinfected. 
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"EicKT  TwBs  Eight  Akb  Sixtv-Fouk." 


finger  of  one  hand  with  the 
proper  finger  of  the  other 
hand  and  close  those  below. 
Now  take  the  number  of 
closed  fingers  of  one  hand 
and  multiply  it  by  the  num- 
ber of  closed  fingers  of  the 
other  hand  and  the  product 
is  the  units  of  the  answer 
sought.  Now  take  the  total 
number  of  open  fingers, 
counting  the  thumbs  as 
fingers,  of  course,  and  mul- 
tiply it  by  ten  and  mentally 
set  it  down  in  the  tens 
place,  and  the  result  is  com- 
plete and  correct. 

To  illustrate  with  an  ex- 
ample :  let  us  multiply 
eight  by  eight.  Thus,  touch 
the  middle  finger  of  one 
hand  with  the  middle  finger 
of  the  other  hand.  There 
are  then  two  closed  fingers 
on  the  hand  representing 
the    multiplicand   and   two 


HOW  TO  COUNT  ON 
YOUR  FINGERS 

■yO  those  to  whom  mem- 
^  ortzing  is  laborious,  and 
as  a  matter  of  interest  and 
possible  service  to  the  aver- 
age reader  as  well,  it  may  be 
worth  while  to  explain  an 
almost  mechanical  process 
of  multiplication  of  surpris- 
ing simplicity  by  which  the 
product  of  numbers  as  high 
as  twenty-five  times  twenty- 
five,  or  even  beyond,  may 
be  quickly  arrived  at. 

The  only  requirement  is 
that  the  fingers  and  thumbs 
he  mentally  numbered  or 
labeled.  Thus,  let  each 
thumb  represent  the  figure 
six,  each  index  finger  seven, 
each  middle  finger  eight, 
each  ring  finger  nine,  and 
each  little  finger  ten.     Let 

the    fingers    of    one    hand  ■■Nihb  Times  Tbn  Abe  Ninbty." 

represent  the  multiplicand 

and  the  fingers  of  the  other  hand  repre-     closed  fingers  on  the  hand  representing 
sent  the  multiplier.     Touch  the  proper     the  multiplier,  which  multipliexl,  the  one 
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by  the  other,  gives  four  to 
the  units  of  the  product 
sought.  There  are  six  open 
fingers  in  all  to  be  multi- 
plied by  ten  for  the  tens  of 
the  product,  that  is,  sixtj«- 
four  as  the  result,  and  the 
correct  answer. 

A  more  advanced  course 
is  also  available  by  number- 
ing the  thumbs  eleven,  and 
the  fingers  twelve,  thirteen, 
fourteen  and  fifteen,  re- 
spectively, on  each  hand. 
The  process  is  identical 
with  that  just  described, 
with  the  exception  that  the 
open  instead  of  the  closed 
fingers  are  multiplied  for 
the  units,  and  a  hundred 
added  to  the  result. 

Thus,  to  multiply  fifteen 
by  fifteen,  which  most  of 
us  cannot  do  without  pencil 
and  paper,  multiply  the 
open   fingers  of  one  hand 


"Elevbh  Tim  is  Eleven  A 


D  TW¥1»TV-0»B." 


fingers  by  ten  for  the  tens, 
and  then  add  a  hundred, 
and  the  total  product  is  two 
hundred  and  twenty-five, 
correct  again. 

For  numbers  from  six- 
teen to  twenty  multiplying 
the  closed  fingers  for  units ; 
add  the  open  fingers  and 
multiply  by  twenty,  and  add 
two  hundred,  and  the  cor- 
rect product  is  obtained. 

This  mcthdd  is  really 
very  useful  and  if  one  will 
take  the  very  smjll  trouble 
necessary  to  learn  the  rules, 
he  can  become  possessed  of 
a  valuable  method  of  ready 
calculation  that  is  unequaled 
within  its  limitations. 
Women  have  been  much 
ridiculed  for  counting  on 
their  fingers,  but  any  wom- 
an who  learns  this  method 
will  find  she  has  an  ad- 
vantage in  ready  figuring 
over  the  average  man  when 
by  the  open  fingers  of  the  other  hand  for  it  comes  to  the  higher  multiplications.  At 
units;  multiply    the    sum    of    the  open      which  the  superior  male  will  not  laugh. 


M  Times  FimEN  Are  Two  Hundred  Twektv-Five." 
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NEW  ITAUAN 

HYDRO- 
PLANE BOAT 

T'WO  Italian  offi- 
*  ccrs,  Captain 
R  i  c  a  I  d  o  n  i  and 
Lieutenant  Crocco, 
have  recently  ex- 
perimented on  the 
Lake  of  Bracciano. 
in  the  neighbor- 
hood of  Rome,  witli 
an  in t« resting  hy- 
droplane of  their 
own  design. 

The  length  of 
the  boat  is  twenty- 
six  feet,  three 
inches,  and  she  is 
fitted  with  a  Cle- 
ment -  Bayard  80- 
100  Horse-Power 
motor,  working  at 
a   speed   of    1,200 

revolutions  per  minute.    The  boat  is  pro-     water  and  the 
vided  with  hydro-planes  at  its  stem  and     surface  l^htly 


stem.  The  propel- 
lers, which  have 
each  a  weight  of 
over  twenty  -  six 
pounds,  are  of 
doubled  aluminum 
plating;  their  pitch 
can  be  altered 
while  running,  and 
they  can  be  re- 
versed. Including 
all  machinery,  fuel, 
etc.,  and  two  men 
on  board,  the  ves- 
sel weighs  3,300 
pounds.  When 
running,  the  boat 
rises,  so  that  the 
hull  becomes  clear 
of  the  water.  At 
the  speed  of  forty- 
four  miles  per 
hour,  the  hull  is 
about  eighteen 
inches   out   of   the 

planes  feather  along  the 

and  easily. 


3VELTV  IN   HVUR0PL.4NES. 


ro  Italian  officer* 


BOAT  CUMBS  UP  HILL  CLEANING  OLD  BRICKS 

AN  lulian  engineer,  Signor  G.   Bar-     V^HEN  soft  coal  smoke  has  spoiled  t 
tolomei,  of  Rome,  has  recently  de-       "^    appearance  of  pressed-brick  it  c 

s^fned  an  extreme-  be  removed  easi 

!y    ingenious  Make  a  mixture 

scheme  destined  to  follows:     One  pi 

replace  the  compli-  of  liquid  ammoni 

cated   operation  of  one   gallon   si 

present  canal  locks.  soap ;   two  poun 

Bartolomei's    ar-  powdered    piimii 

rangement  com-  A  soft,  pasty  su 

prises    a.  paddle  stance     should 

wheel    movable  the   result.     Bru 

with  its  axle  fitted  the    dust    off    t 

with  wheels  to  run  brickwork.    T  h  < 

on    iron    rails,    on  apply   the   mixtu 

ths     banks.       The  with    an    ordina 

boat  is  driven  up-  ■  new     whitewa 

hill  by  the  water,  brush.    At  the  e 

contained  in  an  in-  of     some     twer 

clined  canal,  flow-  m  i  ji  u  t  e  s  take 

ing  against  the  scrubbing    b  r  u  i 

wheel,  causing  it  to  and   use    it    vig< 

revolve  and,  there-  ously.    Rinse  doi 

fore,    to    turn    the  with    a    hose, 

wheels  on  the  rails,  clean  with  a  tar 

thereby     pushing  sponge    and    lul 

the   boat    forward.  warm  water.     T 

The     gradient     of  bricks     will     coi 

the  canal  is  inter-  out  as  if  new.   T 

mediary    between  method  is  very  u; 

three  and  seven  per  ful,for    the   tre: 

cent   and   need   by  ment   of  exterio 

no  means  be  con-  ornamental   stru 

slant      throughout                         BoatCumes  Uf  Hnu  tures,  and   for   : 
its  length.                      ^Zt^i«^ZhtZTt!^i"i'ort.^^SV^^''^nkr'      terior  brick-worl 
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SNAKE  SWAL- 
LOWS BOAR 

TTHE  accompany- 
^  ing  photograph 
shows  a  Tiger  . 
Snake  sixteen  and 
one-half  feet  in 
length,  which  was 
caught  on  the 
Island  of  Java. 
After  taking  the 
skin  off  the  snake 


TlGBK  Slf  AJCK  Cavb  HlS  Ll 

Serpent  nrallowed  ■  live  boai  b 

death. 


and  opening  its 
stomach,  a  young 
wild  boar,  weigh- 
ing one  hundred 
and  one  pounds, 
was  found  inside. 
The  boar,  of 
course,  was  dead, 
but  in  perfect  con- 
dition otherwise. 

The  snake  could 
not  have  survived 
his  heavy  meal. 


This  fuel  i>  expected  to  become  a 


jctaet  at  Waihincton.  producu  utislactorT  rei 
ir  molor-boatiai  when  it  li  produced  cheiplr. 


HANDLING 
CONCRETE 
ECONOMIC- 
ALLY 

ACQ  N  V  E  N- 
lENT  way  of 
handling  concrete 
is  shown  in  the  ac- 
companying photo- 
graph. The  con- 
crete is  mixed  at 
the  base  of  the 
tower,  or  scaffold- 
ing, and  raised  on 
a  small  elevator 
running  between 
two  T  rails.  The 
hoist  bucket  dumps 
automatically  into 
a  hopper  and  this, 
in  turn,  is  connect- 
ed with  the  long 
tubes  of  metal 
which  carry  the 
concrete  to  the 
moulds.  One  or 
more  cranes  sus- 
pend     the      tubes 


EXTRAORDIHAKV  CRAKE  HANDLES  Buil 


over  the 
which  are  to  be 
filled,  and  the 
whole  operation  is 
accomplished  with 
no  unnecessary 
labor  and  in  the 
shortest  possible 
time.  The  photo- 
graph shows  the 
work  on  the  first 
story  of  a  big  office 
b  u  i  1  d  i  n  g  in  Los 
Angeles,  Cali- 
fornia. 

The  device  saves 
hauling  the  mix- 
ture about  on  top 
of  the  rising  build- 
ing, in  barrows  or 
otherwise.  The 
cranes  can  be 
swung  to  any  posi- 
tion and  can  reach 
a  very  lai^  part 
of  the  walls  of  a 
good-sized  build- 
ing. It  promises  to 
be  a  useful  device. 
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CURING 

CHIUS  IN 

ARIZONA 

/^NE  of  the  pret- 

^^  tiest  sights  of 
domestic  life  in  the 
southwest  is  the 
array  of  scarlet 
chili  peppers  hung 
up  to  dry  On  the 
adobe  walls  of  the 
rancher's  home. 
They  are  strung  in 
five  foot  lengths, 
hundreds  of  them 
to  a  string,  and  sus- 
pended in  the  sun- 
shine and  dry  wind 
of  the  desert  until 
thoroughly  cured. 
The  photc^aph 
herewith  was  taken 
in  the  courtyard  of 
old  Fort  Lowell, 
one  of  the  historic 
military    posts    of 


ENGLAND'S 

LATEST  ARMY 

GUN 

DECENTLY  an 
**  English  firm  of 
gun  makers  has  de- 
signed a  very  in- 
teresting automatic 
quick  -  firing  gun. 
This  new  piece  is 
in  principle  of  the 
same  construction 
as  the  English 
service  gun,  with 
all  the  latest  im- 
provements em- 
bodied. Advantage 
has*^  been  taken  of 
using  high  class 
steel  and  aluminum 
in  the  construction 
of  certain  parts,  in- 
stead of  gun  metal, 
whereby  a  reduc- 
tion of  thirty-three 
per  cent  in  weight 


the  Southwest.  It 
is  located  a  few 
miles  from  Tuc- 
son, Arizona,  and 
is  one  of  the  most 
picturesque 
of  American  ruins. 
The  entire  court- 
yard surrounding 
the  barracks  was 
festooned  with 
these  scarlet  gar- 
lands, and  the  sun- 
light made  this  pic- 
ture dazzling. 


has  been  obtained. 
This  gun  is  fitted 
with  a  new  pattern 
muzzle  attachment 
by  means  of  which 
the  accumulation 
of  fouling  is  prac- 
tically eliminated, 
which  enables  it  to 
be  fired  continu- 
ously without  los- 
ing time  in  clean- 
ing out  the  muzzle. 
Tlie  piece  is  entire- 
ly automatic. 
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ROUNDING 
THE  WORLD 
IN  A  BARREL 

ON  June  20th. 
1909,  Mr.  ami 
Mrs.  V  i  a  n  e  1 1  o 
started  at  Venice 
for  a  trip  around 
the  world  in  an  ex- 
ceedingly comical 
vehicle,  viz.,  a  bar- 
rel. This  they  di- 
vided into  two 
parts,  on  the  one 
side  a  seat,  and  on 
the  other  a  bed 
which  can  always 
be  used  by  one  of 
the  travelers  for 
sleeping  and  rest- 
ing, while  the  other 
one  is  keeping  the 
barrel  in  rotation. 

Their  first  desti- 
nation was  Paris, 
which  they  reached 
safely,  and  they  are 
now  on  the  way  to 
London,  and  from 
there  expect  to  go 
to  Belgium,  Hol- 
land, Denmark, 
Sweden,  Norway, 
and  other  coun- 
tries,  in  a  trip 
around  the   world. 


Traveunc  In  a  Barrbi. 


AN  ORIGINAL 

ELECTRIC 

LIFT 

AN  interesting 
•^  and  somewhat 
novel  form  of  elec- 
tric lift  has  recent- 
ly been  installed  at 
one  of  the  new 
hotels  at  St.  Moritz 
in  the  Engadine, 
Switzerland. 
The  hotel  is  built 
on  the  hillside 
overlooking  the 
lake  at  St.  Moritz- 
Dorf,  and  the  hft, 
which  partakes  also 
of  the  nature  of  an 
inclined  cable  rail- 
way, is  used  for 
conveying  passen- 
gers from  the 
lower  level  to  the 
main  floor  of  the 
hotel.  The  car  re- 
sembles that  of  an 
ordinary  lift,  but  is 
mounted  so  as  to 
always  hang  verti- 
cally, swinging  on 
an  axis  supported 
by  trolleys  running 
on  elevated  rails, 
as  will  be  seen  in 
the  illustration. 


AN  UMBREL- 
LA FOR  CABS 

AN  ingenious  de- 
*^  vice,  which 
will  be  appreciated 
by  cab  owners  and 
passengers  alike, 
has  been  designed 
by  M.  Maurice 
Picard  of  Paris. 
As  the  ordinary 
umbrella  does  not 
afford  immediate 
protection  from 
rain,  while  leaving 
the  passenger  en- 
tirely unsheltered 
during  the  time  re- 
quired for  alight- 
ing and  paying  his 
fare,  the  inventor 
suggests  fitting  to 
the  roof  of  the  cab 
body  an  umbrella, 
or  awning,  that 
opens  automatically 
with  either  of  the 
doors.  The  photo- 
graph  illustrates 
the  very  simple 
and  reliable  work- 
ing of  this  appa- 
ratus, which  can 
obviously  be  re- 
moved and  re- 
placed at  a  mo- 
ment's notice  and 
at  owner's  desire. 


Cab  Umbrf.ixa. 


New  English  Triflanb  a  Success. 
Macbiae  of  A.  V.  Roe  that  has  ittiactcd  alteuti 
leceot  Highti. 


SUCCESSFUL 

ENGLISH  TRI- 

PLANE 

A  V.  ROE'S  ma- 
*^'  chine,  which 
he  has  named  the 
"Bull's  Eye,"  is  a 
duplex  triplane  re- 
markable for  its 
lightness  in 
weight.  The  three 
main  superposed 
surfaces  are  20  feet 
by  3  feet  7  inches 
each,  set  at  an  an- 
gle of  5  degrees, 
and  spaced  3  feet  9 
inches  apart.  The 
three  superposed 
rear  planes,  form- 
ing tiie  rear  rud- 
der, are  10  feet  by 
3  feet  7  inches,  set 
similarly  to  the 
front  ones,  and  are 
15  feet  10  inches 
behind  the  front 
ones.  The  two  sets 
of  planes  are  joined 
at  their  centers  by 
a  triangular  frame 
with  the  apex  of 
the  triangle  down- 
wards. The  oper- 
ator sits  in  this 
frame  about  four 
feet  behind  the 
main  front  planes. 
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BURNT EARTH 

FOR   CAR- 
RIAGE DRIVES 

WISITORS  to 
*  Georgetown, 
British  Guiana, 
South  America,are 
impressed  most  of 
all  by  the  beautiful 
and  well  kept  car- 
riage drives  that 
are  to  be  seen  in 
the  Botanic  Gar- 
dens, The  ma- 
terial from  which 
the  drives  are  con- 
structed and  main- 
tained is  manufac- 
tured from  alluvial 

mud  or  clay,   the  

process  of  prepara- 
tion is  simple  and  inexpensive, 

A  large  pit  is  dug  about  twenty  feet 
square  by  fifteen  feet  deep ;  this  is  partly 
filled  with  It^s  arranged  upon  eadi 
other  crosswise  and  covered  over  with 
the  soil  excavated  until  it  forms  quite  a 
heap ;  the  pit  is  then  fired  through  an 
opening  left  for  ventilation. 

In  about  two  weeks  the  mass  is  thor- 
oughly baked  and  resembles  a  heap  of  red 
bricks,  with  the  exception  that  the  par- 
ticles are  smaller  than  ordinary  bricks ; 
this  material  is  called  "Burnt  Earth." 
Of  this  the  roads  are  made,  the  earth 
being  spread  upon  them  and  crushed 
down  with  a  heavy  steam-roller.  The 
result  is  an  excellent  driveway,  hard  and 
durable.  The  photograph  gives  only  a 
faint  idea  of  such  a  road. 


The  predoui  mineral  has 


ASPHALT  IN  MEXICO 

CEEPAGES  of  pure  liquid  asphalt  are 
•^  to  be  seen  in  a  number  of  localities 
in  the  state  of  Tamaulipas,  Mexico.  In 
some  places  this  mineral  product  oozes 
from  the  earth  in  sufficient  quantities  to 
form  small  lakes.  The  Mexican  ranch- 
men look  upon  these  ponds  and  soft  spots 
upon  their  land  as  veritable  death  traps 
for  their  live  stock.  The  animals  often 
mire  down  in  the  sticky  substance  and 
die  before  they  can  extricate  themselves. 
Wild  water  fowl  often  alight  upon  the 
surface  of  the  liquid  asphalt  and  are 
firmly  caught  in  its 
fatal  grip. 

These /asphah 
deposits  are  so  iso- 
lated from  railroad 
transportation  fa- 
cilities that  no  ef- 
fort has  so  far  been 
made  to  exploit 
them  in  a  commer- 
cial way.  They 
have  been  visited 
occasionally  by 
American  hunting 
parties  who  re- 
garded them  more 
as  an  interesting 
phenomena  of  na- 
ture than  as  having 
any  possible  com- 
.T  In  Mexico.  mercial  value  worth 

CD  louDd  ID  quant  I  es  but  too        ,         ,       . 
■a  10  be  marketed  yet.  developmg. 


Six  Hundred  Barkels  oi 

An  idea  o(  what  lake  barie  traffic  is  ma 
pbologiapb  ai  a  aide  liKhl  on  wha 


POPULAR  SCIENCE 


DIET  THAT  HELPS 
CONSUMPTION 

D  J.  KENDALL,  M.  D.,  of  Geneva, 
'-'■  III,,  claims  that  the  most  certain 
method  ever  adopted  for  the  cure  of  the 
"Great  White  Plague"  is  through  the 
diet  used  by  directions  given  below  which 
can  be  taken  at  home  and  comes  within 
the  reach  of  the  poor  as  well  as  the  rich. 

The  modus  operandi  is  to  force  the 
body  to  take  on  fat,  a  desideratum  long 
felt  by  the  medical  profession  but  never 
before  attained  to. 

The  all  important  thing  is  to  drink 
large  quantities  of  milk  strippings — the 
very  last  of  the  milking.    This  seems  so 
simple     and     easy 
that  many  have  re- 
fused    to    follow 
directions  and   de- 
manded   medicines 
to  cure  them ;  but 
there   has   not   yet 
been     discovered 
any   medicine   that 
is    a    specific    for 
consumption. 

To  get  best  re- 
sults a  healthy  cow 
should  be  selected, 
one  that  does  not 
cough  and  one  that 
gives  very  rich 
milk.  A  Jersey  cow 
is  preferable.  The 
milk  should  always 
be  tested  to  be  sure 
that  there  is  a  large 


Teachino  Chaufvedrs  to  Stakt  Machines. 

ivcL  device  in  aulomobil- Khool  lor  (ivins  instruci 

in  baodllDi  enilDc. 


per  cent  of  cream 
in  it. 

The  last  quart 
should  be  milked 
into  a  separate  dish 
which  rests  in  a 
larger  vessel  con- 
taining warm  water 
just  sufficient  to 
prevent  the  strip- 
pings from  cooling 
below  blood  heat. 
The  cow  should  be 
thoroughly  cleaned 
to  prevent  any  dirt 
getting  into  the 
milk  so  the  patient 
can  blow  back  the 
froth  and  drink  at 
once  without 
straining  as  this 
cools  it  too  much. 
Begin  by  drinking  nearly  a  pint  in  the 
morning  and  the  same  at  night  and  in- 
crease the  quantity  gradually  so  that  in 
ten  or  fifteen  days  a  full  quart  will  be 
taken  twice  a  day.  It  should  be  taken 
immediately  after  milking  before  it  has 
had  time  to  cool  at  all.  All  should  be 
taken  that  can  be  without  too  much  dis- 
comfort and  then  after  two  or  three 
minutes'  rest  drink  more  and  rest  again, 
and  so  on  until  a  full  quart  has  been 
taken  as  rapidly  as  it  can  be  conveniently. 
In  about  fifteen  minutes  the  patient 
should  eat  at  the  table  such  articles  of 
food  as  are  known  to  agree  with  the 
stomach.    At  noon  eat  as  usual. 
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Typi-wriler  prei 


RECORDING 
TELEGRAPH 

INSTRUMENT 
A  NEW  method 
^^  of  rapid  re- 
cording telegra- 
phy has  recently 
been  devised  that 


At  the"receiving 
station  a  recorder, 
consisting  of  a 
punching  magnet 
and  a  spacing 
magnet,  punches 
holes  in  the  re- 
ceiving  tape, 
thereby,  of  course. 


is  of  much  interest.  When 
it  is  desired  to  send  a  mes- 
sage, the  first  step  consists 
of  the  preparation  of  a  tape 
by  means  of  a  perforator, 
this  device  having  a  key- 
board similar  to  a  type- 
writer. Instead,  however, 
of  printing  the  letters  as 
struck,  it  translates  them 
into  a  telegraphic  code  and 
punches  them  in  the  paper 
tape. 

When    the    message    has 
punched  on  the  tape,  it  is  read 
automatic     transmission.     In 
new   transmitter,    the   electrit 
pulse  is  not  broken  up  into  a 
cession 
dots,    : 
the      I 
system 
s  e  pa 
holes, 
conttr 
telegra 
signal 
Rbcuvihg  Automatic  ■      i-„- 

Telbcram.  '"   '*"g 

Perforated  tape  reprodocca      all    the 
""this  macbioe.  f  O  r  a  ) 

represe 
a  letter  is  sent  over  the  line.    1 
unpunched  portions  of  the  taj 
tervene,  the  current  is  reversei 
so   maintained   until    fresh   pi 
forations    appear.     As    there 
only  one  row  of  messt^e  ho 
in   the   tape,   the   transmitter 
distinctly  different  from  forrr 
models,  in  which  the  signals  ( 
pend  upon  the  relative  positic-- 
of  message  holes  arranged  in  two 
rows.     In  the   new  transmitter 
the  signals  depend  on  the  rela- 
tive positions  of  perforated  and 
non-perforated  units  of  tape. 


Type  ol    Iho   ne^ 
beltiT  licbted 


making  a  duplicate  of  the 
sending  instrument's  tape. 
When    the    record    tape 
has  been  made,  it  may  be 
used  in  several  ways,  as  for 
transmission  over  other  cir- 
cuits,   to    run    through    a 
printer     and     the     signals 
translated  into  printed  let- 
ters,   or    it    may    be    used 
with  a  linotype  machine  to 
set  itself  in  type. 
jl 
MODERN  CHARIOT 

RACING 
ERY  different  sport  from  the 
ut-and-dried  Roman  chariot 
of  -the 
IS  are 
real 
sts  at 
Pasa- 
Tour- 
Ent  of 
i  every 
Year's 
[n  1910 
f  were 
poned 
^eek  on 

nt  of  the  rain,   for  the  first 
in  the  history  of  the  touma- 

rhe  prizes  of  $1,000  for  the 

nner  and  $500  for  the  loser 

ng  out  some  genuine  rivalry, 

d    the'   famous    chariot    race 

im   "Ben   Hur"   is   sometimes 

ailed   by   the   efforts   of   the 

...itestants  to  get  the  "pole"  or 

inside  position,  while  making  the 

curve  at  a  two-minute  clip. 

Thoroughbred  race  horses  are 
used  for  this  sport  and  the  driv- 
ers are  trained   for  weeks. 


MODi!RK  Chariot  Racb. 


of  Kotes. 
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AUTO- 
GENOUS 

WELDING 

■>XYGEN  a  11  d 

acetylene  in  a 
blowpipe  flame 
produce  the  high- 
est temperature — 
6,300  degrees — of 

picci'Sofaii-sscJinloonc.  aS     a     produCt     of 

combustion.  It  is 
1,200  degrees  higher  than  the  oxy-hydro- 
gen  flame  and  nearly  equals  the  electric 
arc.  A  device  for  welding,  by  means  of 
this  flame,  is  proving  very 
successful.  This  process  is 
valuable  for  replacing  riveting 
and  brazing  in  many  instances. 
Two  sheets  of  metal  may  be 
welded  by  placing  their  edges 
in  contact  and  following  along 
the  seam  with  the  blowpipe. 
Practically  seamless  steel  and 
copper  tanks  of  almost  any 
shape  and  size  may  be  made 
by  forming  the  body  and  ends 
separately  and  tracing  the 
seams  where  the  pieces  meet 
with  a  blowpipe.  Many 
designs  and  forms  not  other- 
wise possible  to  construct  are 
made  practicable  and  feasible 
by  this  process.  This  auto- 
genous   welding    process    is 


t'ainK  a 


forgings,    copper, 

brass,  bronze  and 

aluminum     in 

many     forms     of 

construction   are 

effectively  welded 

either     in     the 

manufacture  of 

new   parts   or   in 

repairing  acciden- 
tal  breaks.     Any 

shaped    hole    can 

be    easily    cut    in 

steel  plates  up  to  six  inches  in  thickness, 

also,  as  with  the  blowpipe  the  operator 

can  accomplish  cutting  feats  impossible 
with  an  ordinary  saw. 
Jt 
NEW  RAILROAD 
SIGNALS 
liAAKIKG  the  white  light  a 
^'*  warning   signal   on   rail- 
roads is  a  reversal  of  the  cus- 
tom which  has  prevailed  since 
the  first  days  of  railroading, 
j'et  the  system  has  been  adopt- 
ed by  some  roads  and  is  likely 
to  come  into  general  use.  The 
New   Haven  road,  the  West 
Shore,  and  the  Subway  system 
in  \ew  York  have  abolished 
the   use   of   the    white    light, 
thereby   making  it   a   danger 
signal   in   not  recognizing  it. 
As  in  the  old  system,  red  still 


especially  valuable 
in  the  foundry  as 
the  blow-holes  and 
similar  defects  in 
castings  and  forg- 
i  n  g  s  are  made 
good.  Cast  iron, 
wrought  iron, 
steel  castings  and 


means  stop,  or 
danger,  but  the 
cautionary  color 
is  orange,  while 
the  clear  signal  is 
green.  The 
reason  is  that  a 
broken  lamp 
shows  white. 


MILLION  DOLLAR  COAL  PILE 
'  I  WO  hundred  thousand  tons,  one  mil- 

^  hoii  dollars'  worth  of  coal ;  what  a 
guarantee  against  a  fuel 
famine  should  the  country  be 
subjected  to  another  coal 
strike!  This  is  what  the  New 
York  Edison  Company  had 
recently  stored  up  for  a 
rainy  or  better  yet,  a 
cold  day,  at  Shadyside,  New 
Jersey.  While  the  worl<l 
may  possess  bigger  coal  piles 
it  is  to  be  questioned  if  the  . 
United  States  does  at  the 
present  time,  certainly  not  in 
the  eastern  states.  To  be  ex- 
act, there  are  two  and  a  half 
^iles,  the  only  reason  for  this 
division  being  that  the  limit 
of  the  standard  coal-handling 
machinery  was  reached  be- 
fore half  the  coal  was  piled 
up,  consequently  a  second 
and  a  third  heap  had  to  be 
started.  Each  pile  occupied 
the  area  of  a  city  block,  ris- 
ing as  high  as  a  four-story 
house.  Seen  from  New  York 
City  these  heaps  are  usually 
mistaken  for  part  of  the 
landscape  as  foothills  of  the 

Watchung    mountains.       In        

front  of  the  mass  is  an  elec- 
tric sign  clearly  decipherable 
at  night  in  New  York,  which 
reads  "Coal  Storage,  200,000 
tons." 


RECOLORING  SILKS 

A  DISCOVERY  of  great  importance  to 
**  manufacturers  of  and  dealers  in 
silks  has  been  made  by  a 
chemist  and  engineer  of  St. 
Etienne.  By  the  use  of  this 
invention,  the  color  may  be 
taken  out  of  silk,  and  it  may 
be  recolored  in  any  desired 
tint  without  injury  to  the 
fabric,  and  it  will  entirely  do 
away  with  the  danger  of  in- 
juring silks  through  color- 
ing by  means  of  too  strong 
chemicals,  which  eat  the 
fabric. 

There  are  thousands  of 
yards  of  silks  stored  away  in 
warehouses,  which,  owing  to 
fading  or  discoloration,  or 
the  passing  out  of  style  of 
the  particular  shade,  are  an 
absolute  loss  to  merchants 
and  manufacturers,  but 
which,  by  means  of  the  new 
process,  it  is  claimed,  may 
be  recolored  and  made  as  at- 
tractive as  any  new  silk. 

The  process  is  said  to  be 
a  secret  one,  but  results  are 
reported  that  are  surprising. 
It  is  probable  that  the  meth- 
od will  be  heard  from  in  this 
country  in  the  near  future, 
and  it  may  be  that  a  decolor- 
ing preparation  will  be  put 
upon  the  market  for  general 
and  popular  use. 


Statue  That  Caused 
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WCMDDEN  TOY  INDUS- 
TRY IN  GERMANY 

|70R  hundreds  of  years 
*  Germany  has  been  the 
principal  producer  of  toys 
and  it  is  interesting  to  notice 
that  although  nowadays 
there  are  huge  factories 
making  the  thousands  of  dif- 
ferent toys  that  frequently 
may  be  called  works  of  art, 
and  very  often  can  walk, 
ride  or  perform  other  intri- 
cate movements,  there  still 
exists  in  some  of  the  small 
mountain  villages  the  cen- 
turies old  industry  of  carv- 
ing toys  out  of  wooden 
blocks.  For  generations  the 
whole  population  of  these 
places  has  been  turning  out 
the  same  kind  of  toys  with 
the  same  primitive  tools. 
Parents  as  well  as  children 
are  working  at  this,  each  one 
having  a  specialty,  the  one 
making  cows,  another  horses 
or  sheep,  etc.,  and  they  are 
so  skillful  that  the  articles 
are  almost  as  much  alike  as 
if  made  by  machinery,  and 
are  finished  in  a  surprisingly 
short  time. 

While  this  industry  is  car- 
ried on  in  the  same  old  fash- 
ioned manner,  the  factories, 
of  course,  have  also  taken 
up  this  branch  of  toy  mak- 
ing, and  our  photograph 
gives  an  interesting  picture 
of  it.  The  outline  of  the  ar- 
ticle to  be  produced — its  sil- 
houette it  may  be  called — is 
mechanically  cut  out  of  a 
long  block  of  wood,  or 
turned    out    in    a    circular 


Remarkable  Ii 
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form,  which  if  cut  crosswise 
at  proper  intervals,  gives 
dozens  of  the  desired  article 
in  its  rough  outlines,  and  the 
finishing  touches  can  then  be 
applied  very  easily  and 
quickly. 

ji 

TO  DESTROY  FLEAS 
lUIANY  owners  of  dogs 
"^  and  cats, especially  when 
the  animals  have  the  run  of 
the  house,  are  much  annoyed 
by  fleas.  No  amount  of  or- 
dinary washing  will  rid  an 
animal  of  these  little  pests ; 
the  cleaner  the  dc^  or  cat  the 
more  the  fleas  seem  to  thrive. 

The  Imperial  Entomolo- 
gist of  the  Government  of 
India,  in  a  recent  leaflet, 
says  that  the  best  method  of 
destroying  fleas,  is  the  free 
use  of  crude-oil  emulsion, 
which  consists  of  80  per  cent 
of  crude  petroleum  mixed 
with  20  per  cent  of  whale-oil 
soap.  This  combination 
makes  a  jelly  which  mixes 
freely  with  water,  and  is 
generally  used  at  3  per  cent 
•  solution.  At  10  per  cent  so- 
lution it  destroys  fleas  with 
perfect  certainty.  It  may  be 
applied  to  the  floors  and 
walls  of  houses  with  any  or- 
dinary garden  sprayer.  An 
animal  washed  with  the 
emulsion  will  be  entirely 
freed  from  the  pests. 

This  is  a  remedy  that  may 
easily  and  cheaply  be  tried 
and  it  will  undoubtedly  be 
welcomed  in  portions  of  the 
country  where  fleas  are  a 
nuisance  if  not  a  menace. 


tfrfrf-f-n 


HAMMER- 
HEAD OR  TI- 
TAN CRANE 

'  I  "HE  accompany - 
^  ing  photograph 
shows  an  interest- 
ing crane,  capable 
of  dealing  livith  ex- 
ceptionally- heavy 
loads.  It  has  been 
recently  completed 
at  an  English  ship- 
yard. It  consists 
of  a  square  tower, 
125  feet  in  height, 
carrying  a  horizon- 
tal jib,  having  a 
total  length  of  240 
feet;  the  long  arm 
being  150  feet  in 
lengUi,  The  jib  is 
supported   upon   a 


ring  of  live  rollers, 
and  is  capable  of 
making  a  complete 
revolution  in  either 
direction,  with  lift- 
ing and  racking 
motions.  It  is,  we 
are  told,  the  larg- 
est crane  of  its 
type  yet  completed 
The  crane  can 
lift  a  weight  of  150 
tons,  with  a  speed 
of  somewhat  over 
five  feet  per  min- 
ute, and  with  this 
load  it  can  make  a 
revolution  in  about 
ten  minutes.  Ma- 
chinery of  this  type 
grows  more  pon- 
derous and  power- 
ful every  year. 


HANDSOME  MODERN  LIGHTING  IN  BUSINESS  STREET. 


DEEP-SEA 
SOUNDING 

r\EEP-SE  A 
*^ sounding  is 
part  of  the  work  of 
the  hydrographic 
survey.  It  is  done 
with  a  mechanical 
reel  instead  of  by 
hand,  and  a  thin 
piano  wire  takes 
the  place  of  the 
lead  line.  Depth 
is  measured  by  the 
number  of  revolu- 
tions of  the  reel, 
the  diameter  of 
which  is  known,  as 
the  lead  moves 
through  the  water. 
If  the  depth  is 
great,  steam  is  used 
to  wind  in  the  wire 


Deep  Sfa  Souht 


as  the  pull  would  be 
too  much  for  3  hand 
reel.  The  place  of 
the  sinker  of  the 
hand  line  is  taken 
by  a  mechanical 
device  holding  a 
weight,  usually  a 
hundred  pound 
ball,  which  is  re- 
leased at  the  bot- 
tom, thus  facilitat- 
ing the  i  n  h  a  u  1. 
Sometimes  other 
devices  are  used, 
which  bring  up 
samples  of  the 
deep  sea  bottom. 

When  the  work 
is  done  in  sight  of 
shore,  position 
angles  are  taken 
with  sextants  from 
small  boats. 
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great  and   its  work  is  Remarkabii  Cou^kibii  Uddbr.  seems  to  delight  to  put 

effective  and  sure.  ''""="-iiT,'fi£'{;S?  °"°""         before  tile  engineers. 
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NEW  GERMAN 
AIRSHIP 

■THE  airship  devised  by 
*■  Franz  Clouth  at  his 
Rhenanian  Caoutchouc  fac- 
tory, at  Cologne  -  Nippes, 
comprises  a  torpedo-shaped 
gas  envelope  one  hundred 
and  forty  feet  in  length  by  a 
diameter  of  twenty-seven 
feet,  and  having  a  capacity 
of  about  60,CXX)  cubic  feet. 
The  envelope  is  made  of  spe- 
cial gummed  cotton  tissue 
manufactured  at  the  Rhen- 


Theib's  AI.WAT3  ROOU    AT 

thbTop. 

This  painter  watphotompbed 

on  the  flacpole  at  the  tap 

a(  the  Sinser  BaildinR.  «Qa 
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SOUND  MAGNinER 

FOR  TELEGRAPH 

INSTRUMENTS 

'  I  'HE  sound   magnifier,  as 

^  the  name  indicates,  is  in- 
tended to  take  up  the  weak 
sound  produced  by  a  tele- 
graph instrument  and,  by 
magnifying  it,  to  deliver  it 
to  tiie  operator  in  a  volume 
great  enough  to  serve  all  re- 
quirements. The  magnifier 
is  adjustable  so  that  it  will 
give  out  a  very  weak  tick  or 
a  sound  that  can  be  heard 


beaux  Itom  which  the  car  bansa. 

anian  factory.  The  gas-bag  contains  a 
double  section  balloonette  which  rests  on 
the  bottom  of  the  balloon,  the  idea  being 
to  secure  greater  stiffness  of 
the  fabric.  The  car  is  car- 
ried immediately  beneath  the 
center  of  the  envelope,  and  is 
slung  from  longitudinal 
wooden  beams,  secured  to 
the  fabric  by  means  of  sub- 
stantial straps.  These  beams, 
extending  almost  the  entire 
length  of  the  envelope,  simi- 
lar to  a  vessel's  bilge  keels, 
serve  to  stiffen  the  bag  lon- 
gitudinally. The  wood 
kngths  are  secured  to  one 
another,  to  form  a  continu- 
ous beam  by  means  of  plugs, 
so  that  they  can  be  easily 
dismantled  for  transporta- 
tion. 

The  balloon  is  not  intend- 
ed to  rival  the  Zeppelin  air- 
.  ship,  but  was  built  as  a 
cruising  dirigible  which  can 
be  readily  transported. 


H  Uacnivik*. 

DericB  tbal  inteoiiGc*  •ounds  of  Mor»  InatrumL-nts  and 
material  It  bcipe  operalors. 

above  all  other  instruments  in  an  oper- 
ating room,  as  desired  by  the  operator. 
As  the  signals  are  magnified  directly 
from  the  main  line  relay  the 
use  of  a  sounder  is  done 
away  with  and  as  the  sound- 
er is  done  away  with  the  ne- 
cessity for  the  local  batteries 
is  also  overcome.  As  the 
local  batteries  add  no 
strength  to  the  main  line 
current  and  the  magnifier 
adds  no  labor  to  the  relay  it 
.will  be  seen  that  the  doing 
away  with  local  batteries, 
sounder  and  resonator  will 
effect  a  great  saving.  The 
signals  from  the  magnifier 
are  delivered  to  the  operator 
through  a  horn  which  not 
only  assists  in  magnifying 
the  sound  but  acts  as  a  per- 
fect resonator.  In  offices 
where  many  instruments  are 
working  at  the  same  time, 
this  device  is  very  useful  in 
isolating  a  single  message. 


For  ■■SHOOTiKour"  Bal- 
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STATION  ANNOUNCERS  ON 
STREET-CARS 

/^\E  of  the  greatly  needed  improve- 
^^  ments    for    rapid  transit  service  is 
some    form    of    automatic    station    an- 
nouncer, placed  in  a  conspicuous  position 
on  the  car.    The  present  method,  under 
which  the  name  of  the  next  station  is 
called  out  by  the  guard,  is  little  better 
than  a  farce.     Reproduced  herewith  are 
photographs  of  a  new  device  which  au- 
tomatically announces  streets  or  stations, 
so  that  all  passengers  in  the  car  may  see 
and  read.    The  names  of  streets  and  the 
advertisements   are   put  on  a   web,   the 
ends  of  .which  are  fastened  to  opposite 
rollers,  this  web  to  be  unwound  from  one 
roller  and  wound  upon  the  other.     As 
the  car  is  advancing  along  its  route,  a  cir- 
cuit closing  device  on  the  trolley  pole  will 
strike  its -counterpart,  which  is  put  on  the 
fir.st  cross    wire    supporting  the  trolley 
wire,  that    is   met   after   a    crossing   is 
passed,  thereby  closing  momentarily  an 
electric  circuit  coming  from  the  wire  that 
supplies  current  to  light  the  car.     This 
current,  in  passing 
through  the  circuit 
into    the    machine, 
energizes   an   elec- 
tric   magnet,    and 
passes  out  through 
the    ground    wire. 
The   duty   of   this 
magnet    is    to    re- 
lease an  automatic 
switch,  which  turns 
on  a  separate  elec- 
tric current  into  a 


M 


small  electric  mo- 
tor, which  is  by 
suitable  gearing 
connected  to  the 
two  web-carrying 
rollers,  each  of 
which  can  by 
means  of  a  lever 
be  thrown  in  gear 
with  the  motor,  or 
cut  out,  as,  very 
naturally,  when 
one    roller    is    in        Tbou^  annoubcbs 

.^,    ^,  Streets. 

gear  with  the  mo-  spoitc  of  attached  wb^iniriko 

tor  the  other  must       ''™''f,"nears'garliMtccl*o'' 
be    running   loose.  be  announcwi. 


SllliiiE,  left  to  riiht;  Brig. 
Gen.  ^'m.  Crozior.  Bris. 
Gcn.T.H.  Bliss.  BiiK.  Gen. 
Arthur  Murray.  BriE.  Cl-h. 
W.  W.  Wolbcrsnoon. 
■  StandiDB;  J.  E.  Powell. 
Svc-r:  Mai.  W.  J,  Hann. 
Bria.  GenrW.  L.  Marshall. 
Capl.  H.  S.  Knapp,  Com- 
nandcr  Wid-J.  Maxwull. 


COMBINRD  ANI40UNCBR 

Insldu  Ihe  car,  the  Elni.-t 

namo  Is  shown  in  (he 

The  motor  being 
thus  set  in  motion 
will  drive  one 
roller  forward, 
winding  the  web 
upon  the  same,  and 
unwinding  the  web 
from  the  other 
roller,  which  is 
now  running  loose, 
thus  bringing  a 
new  street  name  to 
view.  Ads  are  also 
run    in    the    same 


New  Devicr  t 


manner. 

The     long     felt 

want  of  the  public 
for  something  of  this  sort,  seems  to  be 
adequately  met  by  this  invention,  and  if 
some  method  can  now  be  devised  to 
the  necessity  of  passengers 
standing  in  the  aisles,  it  will  be  possible 
to  learn  at  any  moment,  from  the  seats, 
just  where  your  car  is. 
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Endless  Belt  to  F 
Wagons. 
lew  dnice  planDcd  lo  en 


SAVING   THE 
HORSES 

AN  important 
^^  invention  for 
the  digging  of 
foundations  has 
been  made  by  the 
architect,  Herman 
Miiller,  of  Berlin, 
in  a  machine 
which  has  been 
constructed,    that 


smoke,  but  also  prevents  the  vessel  from 
pitching  in  the  high  wind.  The  Ark  is 
one  of  the  curiosities  of  La  Jolla — pro- 
nounced La  Hoya — Cahfornia. 

TO  CLEAN  STAINED  BOTTLES 
A  GOOD  way  to  get  the  stains  out  of 
^^  bottles  is  to  fill  them  half  full  of 
water  and  then  put  in  a  handful  or  two 
of  cast  iron  borings,  coarse  ones  pre- 
ferred ;  shake  well.  It  will  clean  any 
bottle  no  matter  how  badly  it  is  stained. 
The  boys  in  one  shop  use  it  for  cleaning 
their  tea  bottles  and  it  works  all  right. 


CAKHira  Earth  Up  to  Strebt  tBVKi. 

Conveyor  can  be  Gbiltcd  to  convenient  noints  and 
Ibc  hardest  banJi  bcretolorc  made  by  tuams. 

may  bequick- 
ly  and  easily  ad- 
justed to  carry 
with  comparative 
ease  large  quanti- 
ties of  earth  from 
the  proposed  foun- 
dation. Above  all, 
the  enormous 
cruelty  to  animals 
which  one  wit- 
nesses daily  by  the 
old     method     can 

thus     be     avoided.       _ ____, 

The  apparatus 

consists    of   an    endless    belt    conveyor, 

which  is  movable  and  carries  earth  from 

excavation  to  wagon  as  the  photographs 

show. 


House  That  is  Half 


FLANGELESS  CAR  WHEELS 

T^HE  accompanying  photograph  shaws 
the    under-car    arrangements    of    a 
recent  invention  to  do  away  with  flanges 
on  car  wheels.     The  flat  wheel  of  the 
coach  can  be  seen  at  the  right  of  the 
picture.     In  the  center,  at  the  bottom, 
can  be  seen  the  third,  or  middle  rail, 
gripped  by  a  pair  of  wheels  whose  duty 
is  to  keep  the  car 
on  its  rails,  and,  in 
case    of   electric- 
power,  to  transmit 
the  current  to  the 
motors.  The  in- 
ventor   has   shown 
ingenuity,  but  fails 
to  convince  us  that 
his  device  has  any 
usefulness  or  pur- 
pose   of    any    sort 
other  than   merely 
^  to  be  different  from 

California.       existing  apparatus. 


A  DRY-LAND  CRAFT 

In  order  to  give  the  summer  residents 
at  the  seaside  a  genuine  deep-sea  feel- 
ing, the  builder  of  this  quaint  abode  lent 
it  a  decided  nautical  twist.  This  lodge 
is  known  as  "The  Ark"  and  combines 
some  of  the  advantages  of  both  land  and 
marine  architecture ;  for  instance,  the 
brick  chimney  not  only  takes  care  of  the 


-wheels  on  the  (rack. 


Eric  cnsJnc-Blanl's 


UtrasoAi.  Nbw  Bridgb  at  Oforto.  PORtuaAL. 
Bridfte  hai  two  lercli  wilb  ilcel  arcb  betweeo. 


HIGH-WATER  CARS. 
!Bni  durme  Ihe  flmias  on  Ihe  Ohio.    Car»  were  relKd  from  three  tt 
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method  of  controlling  the  position  of  the 
telescope  by  means  of  a  sort  of  a  bicycle 
wheel  attachment  on  the  seat  for  oper- 
ation with  one  hand  and  movable  sector 
near  the  eye-piece  of  the  instrument  for 
control  by  the  other  hand. 

This  instrument  is  mounted  on  a  con- 
crete and  brick  foundation  for  tests  and 
is  so  delicately  poised  and  balanced  as  to 
be  moved  in  any  direction  desired  by 
the  observer  without  the  slightest  diffi- 
cultv. 

jl 

CLEVER  LITTLE  INVENTOR 

/^\E  of  the  cleverest  boy  ■  inventors 
^^  come  to  our  notice  is  Master  Mervyn 
Gunzendorfer,  of  San  Francisco,  Cal. 
Though  only  thirteen  years  of  age,  Mas- 


UNIQUE  COMET-SEEKING 
TELESCOPE 

T^HE  accompanying  illustrations  show 

a  novel   form  of  telescope  recently 

constructed  at  Jena,  Germany,  known  as 

the    "Comet     Seeker"    and    the    novel 


"Tandom"  biplaac  b 


ter  Mervyn  has  wrouglit  out  the  details 
of  a  trial  model  of  what  is  known  as  a 
"Tandem  Biplane."  In  this  work  the  lad 
was  assisted,  to  some  extent,  by  his  little 
schoolmate,  Master  Jackson  Musser,  who 
is  about  Mervyn's  own  age.  Young  Mus- 
ser's  assistance,  however,  was  merely  in 
a  suggestive  way. 

During  the  great  Portola  Festival,  re- 
cently held  in  San  Francisco,  many  pub- 
lic exhibitions  were  given  of  this  model 
and  with  very  successful  results — each 
test  trial  being  quite  satisfactory.  The 
longest  flights  obtained  were  from  300  to 
500  feet,  and,  in  altitude,  from  150  to 
2C0  feet — or,  until  the  weight  of  the 
electric  wires  overcame  the  driving  power 
of  the  motor. 

A- full  sized  "ship"  will  be  built  from 
this  model,  about  twentyrfive  feet  long 
and  will  have  an  eight-cylinder  gasoline 
motor.  It  is  quite  to  be  expected  that 
we  may  hear  of  young  Gunzendorfer  as 
an  aerial i St. 
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STEEL  CASTINGS  IN  JOB  LOTS 

'T'O  what  extent  cold  steel  can  be  made 
■*■    to  do  the  work    of    brawny    arms, 
skilled    hands,    and    nimble    fingers,    is 
graphically  shown  in  the  operation  of  a 
new  molding  machine.     By  the  use  of 
this    new    invention,    multiple    molding, 
that  is,  making  many  molds  of  the  same 
pattern  at  the  same  time,  the  dream  of 
foundry  men,    is    an    accomplished    fact. 
The  machine  will  do  things,  with  mar- 
velous  exactness,   which    hitherto   have 
been  considered  impossible  by  practical 
men ;  and  in  truth 
its  operations  are 
both  amazing  and 
instructive.     It  is 
in  this  broadened 
use  of  molds,   in 
stacking  them  one 
above  the  other  as 
high  as  the  pour- 
ing  can    be   con- 
veniently   done, 
that    is    working 
such  a  revolution 
in   foundry  prac- 
tice.    The    many 

schemes  for  mul-  Press  for  Makcng  Moue. 
tiple  molding  all  Ps"orn  Plac-^  Jn  Ihis  mjihinc 
,'.,,,  °       .         can  bcduplicaiiiianr  num- 

failed   because    it  tKcoiumvi, 

was  impossible  to 

press  an  irregular  shaped  pattern 
down  into  a  leveled  surface  of  sand 
and  get  a  perfect  impression  of  the  pat- 
tern. The  production  of  a  perfect  mold 
is  accomplished  in  the  new  method  by 
projecting  the  sand  upward  against  a  pat- 
tern held  face  downwards  with  velocity 
enough  to  cause  the  loose  sand  to  be 
thrown  into  every  detail  of  the  pattern. 


TO  MAKE  A  KALEIDOSCOPE 

"yAKE  three  pieces  of  mirror  glass  in- 
*  clined  against  each  other  at  an  angle 
of  sixty  degrees,  and  enclose  them  in  a 
cylinder  made  of  pasteboard.  Close  the 
cylinder  at  one  end  by  two  glass  plates, 
a-  transparent  one  and  a  frosted  one. 
Leave  a  small  space  between  these  two 
plates  and  fill  up  with  colored  glass 
splinters.  On  turning  it  the  glass  splin- 
ters will  change  their  positions,  showing 
to  the  eye  different  images.  The  other 
end  of  the  tube  should  be  closed,  with 
only  a  pin-point  eye-hole. 


A  USEFUL  CEMENT 

A  CEMENT  which  is  effective  for 
**^  cementing  rubber  to  iron  and  which 
is  specially  valuable  for  fastening  rubber 
bands  to  band-saw  wheels  is  made  as 
follows :  Powdered  shellac,  one  part ; 
strong  water  of  ammonia,  ten  parts.  Pnt 
the  shellac  in  the  ammonia  wafer  and  set 
it  away  in  a  tightly  closed  jar  for  three 
or  four  weeks.  In  that  time  the  mixture 
will  become  a  perfectly  liquid  trans- 
parent mass  and  is  then  ready  for  use. 
When  applied  it  forms  a  firm  bond. 
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MACHINE  SELLS 
NEWSPAPERS 

A  COIN -OPERATED 
■*"*  machine  to  sell  news- 
papers, a  clever  and  ingen- 
ious device  was  recently  pat- 
ented by  Ambrose  S.Camell, 
New  York  City,  The  ma- 
chines are  about  the  size, and 
very  similar  in  appearance  to 
the  dark  green,  oval-topped 
receptacles  to  be  seen  every- 
where for  the  collection  of 
mail  packages.  They  are 
painted  a  brilliant  French 
red,  a  strikingly  conspicuous 
color. 

One  publication  only  may 
be  sold  from  each  machine, 
which  has  a  capacity  of  from 
forty  to  one  hundred  papers, 
according  to  the  number  of 
pages  the  paper  contains, 
and  the  whole  upper  half  of 
the  first  page  is  plainly  in 
view  through  a  glass  door  in 
the  front  of  the  machine. 

The  coin-operating  mech- 
anism may  be  quickly 
changed  to  vend 
penny,  two  -  cent, 
three-cent  or  five- 
cent  papers  by 
withdrawing  a  pin 
from  one  hole  and 
inserting  it  in  an- 
other. When  set 
for  a  five  -  cent 
paper  either  a 
nickel  five-cent 
piece  or  five  pen- 
nies may  be  used.  i 
No  adjustment  of 
any  kind  is  re- 
quired to  meet 
varying  number  of 
pages.  The  ma- 
chines will  take  a 
single  sheet  or  a 
big  100-page  Sun- 
day paper  with 
equal  facility  and 
will  deliver  It  read- 
ily on  demand  of 
the  proper  coin  in 
the  slot  '""* 


ELBCtmc  Heater  ih  Use. 


ENGUSH  ELECTRIC 
GEYSERS 

'T'HE  electric  geysers  shown 
*  in  the  accompanying 
illustrations  work  on  an  en- 
tirely different  principle  from 
the  various  electric  water 
heating  devices  now  in  use, 
as  the  name  implies.  The 
electric  geyser  is  attached  to 
an  ordinary  water  tap  by  a 
rubber  hose  and  the  cold 
water  entering  the  geyser 
through  this  inlet  pipe 
passes  through  a  series  of 
chambers  which  are  in  direct 
connection  with  the  electric 
supply. 

The  water    instantly    be- 
comes heated  and  issues  in  a 
hot    stream    from    the    dis- 
charge pipe  of  the  geyser, 
the  time  elapsing  between  the 
turning  on  of  the  tap  and 
the     flow     of     hot     water 
through    the    geyser    being 
only  a   few  seconds.     It  is 
stated    that    there    are    no 
wires     or     resistances     em- 
ployed in  this  elec- 
tric geyser,  and  the 
apparatus   is  prac- 
tically    proof 
against    short    cir- 
cuit.      The     small 
geyser   for   use   in 
bed  chamber  or  for 
dental   fountain, 
supplying  one  pint 
per     minute,     uses 
one     kilowatt    per 
hour  and  is  oper- 
ated on  alternating 
or  direct  current  of 
one  hundred   volts 
or     two     hundred 
volts. 

Such  an  appli- 
ance would  be  very 
useful  in  rooms  for 
light  housekeeping 
or  in  sick-rooms 
where  hot  water  is 
not  readily  obtain- 
able on  an  instant's 
"'•"'"'         notice. 


ONE.  MULE  CARRIES  TWO  OF  THE  GUNS.  WITH  AMMUNITION, 


NEW  GUN  FOR  THE  ARMY 


By  ROBERT  FRANKLrN 


THE  United  States  Army  has  a  new 
gun.  It  is  a  portable  machine 
gun,  intended  especially  for  cav- 
alry use,  and  is  called,  after  its 
inventors,  the  Benet-Mercie.  One  of  its 
two  authors,  Mr.  Benet,  is  a  brother  of 
Colonel  Benet  of  the  Ordnance  Depart- 
ment. 

The  weapon  is  in  its  way  decidedly  a 
marvel.  It  weighs  only  thirty  pounds — 
that  is  to  say,  one-fifth  as  much  as  the 
lightest  machine  gun  used  hitherto.  A 
mounted  man  can  carry  it  across  the 
pommel  of  his  saddle.  Or  the  cavalry- 
man may  attach  the  barrel  to  one  side 
of  his  saddle,  and  the  stock  to  the  other 
— each  weighing  fifteen  pounds. 

Two  of  the  guns  can  be  packed  on  one 
mule,  one  on  each  side  of  the  animal,  to- 
gether with  two  extra  barrels,  for 
emergencies,  and  1,200  rounds  of  am- 
munition— the  whole  weighing  less  than 


200  pounds.  Of  this  weight  the  ammu- 
nition represents  120  pounds. 

The  weapon  is  much  like  the  army 
magazine  rifle,  but  larger.  Its  calibre, 
however,  is  the  same  and  it  uses  ordinary 
army  rifle  cartridges.  Its  ammunition  is 
held  in  brass  "feed  strips,"  each  of  which 
holds  thirty  cartridges.  These  strips  are 
easily  reloaded,  two  men  being  able  to 
reload  .1,200  rounds  in  forty-five  min- 
utes. They  are  carried  in  boxes,  ten 
strips  to  a  box,  weighing  thirty  pounds. 

The  new  gim  is  served  by  two  men. 
One  carries  the  weapon  and  300  rounds 
of  cartridges;  the  other  carries  600  ad- 
ditional rounds,  or  1,200  if  desired.  In 
action,  one  man  fires,  while  the  other 
attends  to  the  business  of  loading.  But, 
if  necessary,  one  man,  carrying  300 
rounds,  can  march  with  the  gun  and 
use  it. 

Its  mechanism  is  remarkably  simple. 


TWO  MEN  CAN  CARRY  THE  WHOLE  OUTFIT.  INCLUDING  AMMUNITION, 


and  it  is  claimed  to  be  more  perfect  than 
that  of  any  other  machine  giin  yet  in- 
vented. It  is  easily  carried  forward  with 
the  firing  line,  without  exposing  the  op- 
erator to  greater  danger  than  an  ordi- 
nary rifleman  would  experience.  The 
rapidity  with  which  it  can  be  fired  is  as- 
tonishing. In  one  of  the  official  tests 
made  by  the  Ordnance  Department,  it 
discharged  ninety  bullets  in  fourteen  sec- 
onds, distributing  them  over  a  bare  space 
on  a  hillside  about  eighty  by  sixty  yards 
in  extent. 


It  is  easy  to  imagine  what  deadly  exe- 
cution would  be  done  under  suitable  cir- 
cumstances in  war,  by  a  continuous 
stream  of  projectiles  fired  at  such  a  rate 
and  scattered  as  by  the  playing  of  a  hose. 
The  weapon,  too,  seems  to  be  of  great 
accuracy.  In  one  test,  where  thirty  shots 
were  discharged  in  less  than  a  minute  at 
eight  kneeling — dummy — figures,  300 
yards  range,  fourteen  hits  were  made. 
In  other  words,  one  bullet  out  of  two, 
very  nearly,  either  "killed"  or  "wounded" 
an  adversary. 


E  OTHER  LOADS. 


FVance ZOTjDMSqui 

Gennany.   .....  aO&SSO     ~ 

Italy IKUaO     ~ 

Portngal 381*00     " 

Switzeriand 16J76     " 
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TWENTY     BILLIONS     AT     STAKE 

He  control  of  Alaska  is  the  real  issue  in  the  Pinchot- 
Ballin^r'  controversy. 

Alaska  is  the  richest  undevdoped  country  in  the  world. 
Ihere  are  already  in  sight  gold,  copper  and  coal  deposits,  alone, 
to  the  valoe  of  twenty  billi(ms  of  dollars.  And  only  one  per 
Cfflit  of  the  territory  has  been  carefully  snrveyed. 

This  inconceivable  wealth  belongs  to  the  people  of  the  United 
States.  Ballinger's  policy  would  give  it  all.  free  of  .chaige.  to 
the  Morgan-Gugg^iheim  syndicate  and  other  combinations  of 
capital  Pinchot  insists  that  at  least  a  share  of  this  public 
wealth  should  be  turned  into  the  public  Treasury. 
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ALASKA  — THE    NATION'S    GOLD    MINE 

By 
WALTER    E.    CLARK 

GOVERNOR    OF    ALASKA 


THE  problems  which  occupy 
the  minds  of  the  people  in 
Alaska  are  those  which  have 
to  do  with  the  development 
of  natural  resources.  This 
convenient  and  mouth-filling  phrase,  de- 
scriptive of  the  greatest  material  things 
in  our  country,  was  a  phrase  of  much 
significance  in  Alaska  years  ago — and 
the  Territory  is  still  young.  There  are 
political  problems  here,  it  is  true;  and 
there  are  social  problems;  questions  of 
territorial  government  and  municipal 
control ;  but  they  are  all  in  a  particularly 
intimate  way  connected  with  material 
development.  There  is  no  njerchant  who 
is  not  vitally  and  consciously  interested 
in  the  development  of  mines;  no  me- 
chanic who  is  not  deeply  concerned  in 
the  growth  of  fisheries  and  other  in- 
dustries; no  citizen  in  any  walk  of  life 
who  is  not  eager  to  witness  the  utiliza- 
tion of  the  forests,  of  the  water-powers 
and  of  the  agricultural  land.  And,  barring 
a  few  selfish  individuals  who  are  en- 
gaged in  special  enterprises  which  are 
not  affected  at  all  by  prosperity  or  ad- 
versity in  other  lines  of  industry,  every 
citizen  is  interested  in  some  degree, 
directly  or  indirectly,  in  the  promotion 
of  every  undertaking  which  makes  for 
the  material  progress  of  the  Territory — 
and  is  conscious  of  this  interest. 

Of  course,  our  residents  differ  as  to 


the  means  and  methods  of  development 
and  all  are  not  ready  at  all  times  to 
encourage  the  others.  There  is  some 
anxiety — so  professed — regarding  the 
operations  of  highly  capitalized  enter- 
prises, and  some  fear  lest  equality  of 
opportunity  may  not  be  afforded  to  the 
poor  man.  Sometimes  it  is  feared  that 
some  particular  enterprise  will  injure, 
through  its  natural  operation,  some  other 
enterprise;  but,  broadly  speaking,  there 
is  a  well-recognized  interdependence 
among  the  people,  and  there  is  certainly 
a  remarkable  feeling  of  optimism. 

The  world  knows  a  good  deal  more 
about  Alaska  than  it  did  ten  years  ago, 
but  has  much  yet  to  learn.  It  is  singular 
that  the  knowledge  of  Alaska's  great 
resources  has  probably  been  spread  on  a 
larger  scale  within  the  last  twelve  months 
than  in  all  the  years  that  had  elapsed 
since  the  Purchase ;  and  that  this  knowl- 
edge has  been  promoted  by  persons 
whose  first-hand  information  in  the 
premises  is  slight.  This  enlightenment 
has  been  diffused  through  the  medium 
of  sensational  newspapers  and  magazines 
— some  of  it  highly  inaccurate  and  mis- 
chievous; it  has  been  spread  by  the 
apostles  of  conservation,  big  and  little; 
but  the  world  heretofore  has  been  so 
little  informed  as  to  primary  conditions 
in  this  Territory,  and  publicity  is  so  wel- 
come, that  we  cannot  fail  to  give  the 
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muckraker  his  due.    Earnest  and  sincere 
advocates  of  rational  conservation,  iaeing 
engaged  in  a  great  work  for  the  future 
of    the    race.    wiH    receive    support    in 
Alaska  as  elsewhere.     It  is  unfortunate 
that  the  cause  of  conservation  is  so  often 
exploited  by  sensational  writers  who,  in 
their  search  for  that  which  is  evil,  fre- 
quently ignore  that  which  is  good;  or, 
without     compunc- 
tion    declare     that 
the  good   is   really 
evil  in  disguise. 

What  are  the 
leading  facts  about 
Alaska's  natural 
resources?  How 
are  they  being  de- 
veloped, and  how 
shall  they  be  de- 
veloped ?  What  are 
the  opportunities 
for  capital ;  what 
for  labor?"  Is  there 
equality  of  oppor- 
tunity? What  is 
the  prospect  for 
permanent  settle- 
ment ?  How  are 
the  rights  of  the 
people  to  be  con- 
served ?  I  shall 
not  answer  all  of 
these  questions 
fully  —  some  of 
them  because  I 
cannot,  others  be- 
cause I  may  not 
with  propriety 

while  these  matters  waltbb  e.  cl*rk,  governor 

are   occupying   the 

attention  of  Congress.  We  may,  how- 
ever, consider  some  of  the  more  obvious 
facts  and  theories, 

Alaska  is  a  big  territory  whose  very 
bigness  is  only  vaguely  appreciated  by 
persons  at  a  distance,  whose  wealth  of 
resources  is  just  beginning  to  be  recog- 
nized and  whose  climatic  conditions 
have  been  misjudged  and  usually  slan- 
dered. Alaska  is  as  large  as  England, 
Scotland  and  Wales,  France,  Germany, 
and  Italy  combined.  It  has  almost  as 
wide  a  diversity  of  climate  as  is  found 
among  these  countries,  although  the  ex- 
tremes of  climate  are  not  the  same.  After 
its  acquisition  by  the  United  States-  in 


1867,   until    1884   it   had   no  civil   gov- 
ernment, but  was  under  the  control  of 
the  military  authorities.     A  civil  judicial 
system  was  provided  in  the  latter  year, 
a  governor  and  other  civil  officers  being 
appointed.     It   was   not   until   the    late 
nineties  that  the  value  of  the  mineral 
resources    was    widely    recognized,    al- 
though the  possibility  of  an   enormous 
fishery    industry 
had    been    appreci- 
ated for  some  years 
and     the     fi.sheries 
had     undergone     a 
considerable  devel- 
opment.     As     late 
as    1905    the   com- 
plaint  that   capital 
had   failed   to  rec- 
c^ize  the  mineral 
and  other  great  re- 
sources of  the  Ter- 
ritory,   outside    of 
the    fisheries,    was 
heard     everywhere 
in    Alaska.     Even 
now    there    is    an 
eager     desire,     al- 
most universal,  that 
capitalists  enter  the 
Alaska    field ;    and 
not    much    honest 
fear    that     capital 
will  "gobble  up  the 
country"    and    op- 
press   the    poor 
prospector     and 
miner.     The    sane 
opinion   is   that 
capital  can  be  prop- 
erly   controlled    in 
Alaska ;  and  there  can  be  no  doubt  in 
any  honest  mind  that  capital   is  indis- 
pensable in  a  country  as  vast  and  isolated 
and  rugged  as  this. 

The  salmon  fisheries  and  one  large 
gold  quartz  mine  aside,  the  first  signifi- 
cant embarkation  of  large  capital  in 
Alaska  was  about  five  years  ago  when 
the  owners  of  a  large  copper  mine  in 
the  Chitina  region  reached  an  agreement 
with  some  of  the  largest  financial  in- 
terests in  New  York  by  which  a  railroad 
should  be  built  from  the  southern  coast, 
somewhere  near  the  mouth  of  the  Cop- 
per River,  for  a  distance  of  about  one 
hundred  and  sixty  miles  to  the  interior. 


It  was  understood  also  that  in  case  cer- 
tain interior  copper  prospects,  still  more 
remote  from  tidewater,  should  be  devel- 
oped the  road  would  be  extended.  It 
should  not  be  ignored  that  another  rail- 
road project,  in  the  Resurrection  Bay 
district,  several  hundred  miles  to  the 
westward,  had  already  been  undertaken; 
but  the  enterprise  had  not  been  fully 
capitalized.  Of  this  railroad,  projected 
to  extend  three  hundred  miles  or  more 
to  navigable  water  on  the  Tanana  River, 
about  sixty  miles  have  been  completed. 
The  Copper  River  road  is  fully  financed, 
one  hundred  miles  of  it  have  been  com- 
pleted, and  the  projectors  expect  to  ex- 
tend the  line  as  far  as  the  rich  Chitina 
copper  property  by  the  end  of  this  year 
or  early  in  1911.  Without  affirming  that 
for  these  two  railway  projects  routes  have 
been  selected  which  promise  most  for  the 
permanent  development  and  settlement  of 
Alaska  and  for  the  welfare  of  the  people, 
it  is  to  be  said  that  both  promise  much 
for  the  development  of  riches  in  certain 
regions.     The    older    project — the    line 


extending  northward  from  Resurrection 
Bay — proposes  to  traverse  a  country  rich 
in  minerals  and  abundant  in  promise  of 
agricultural  development  by  a  people  of 
the  hardier  and  more  frugal  classes. 
Gold  and  coal  have  appeared  in  good 
prospects,  the  latter  being  of  good  quality 
and  abundant  in  the  Matanuska  region. 
Already  there  has  been  a  considerable 
output  of  gold  in  the  region  tributary 
to  the  route  of  the  railroad.  The  coal 
awaits  the  investment  of  capital,  which, 
of  course,  is  powerless  to  do  anything 
until  transportation  is  afforded.  Refer- 
ring to  no  railroad  project  in  particular, 
but  speaking  generally,  it  may  be  said 
that  the  immediate  investment  value  of 
railroads  in  Alaska  may  be  questioned 
at  this  time;  and  this  fact  lends  much 
soundness  to  the  recommendation  of 
President  Taft  that  government  aid  be 
extended  for  the  construction  of  rail- 
roads in  Alaska,  according  to  the  plan 
adopted  by  the  government  for  the  Phil- 
ippine Islands.  By  no  other  means,  per- 
haps, will  any  railroad  be  built  in  the 
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near  future  which  will  connect  any 
Alaska  seaport  with  navigable  water  in 
the  interior,  thus  affording  trunk-line 
transportation  for  passengers,  mail  and 
freight. 

It  is  true  in  Alaska  as  it  was  true  in 
the  Western  states  some  years  ago  that 
while  railroad  construction  must,  to  a 
large  extent,  precede  settlement  and  in- 
dustrial development,  this  precedence  is 
frequently  accompanied  by  financial  loss. 
The  chance  of  ultimate  success  in  Alaska 
seems  no  more  doubtful  or  remote  than 
it  seemed  in  some  of  the  far  Western 
states  fifty  years  ago.  Nearly  all  of  the 
early  Western  railroads  received  aid  from 
the   Federal   government ;    similar    aid. 


by    all     means,     should     be     given     in 
Alaska. 

Of  all  the  resources  of  Alaska,  most  of 
which  will  be  assisted  in  development 
by  the  construction  of  railroads,  minerals 
have  attracted  most  attention,  both  from 
the  public  and  from  the  government. 
The  lure  of  gold  exceeds  that  of  any 
other  enterprise  in  a  new  country;  and 
the  government,  through  the  Geological 
Survey,  has  sought  to  inform  the  poor 
prospector  and  the  rich  investor  and 
operator  alike.  The  result  in  Alaska  has 
been  that  survey  parties  have  made 
reconnaissances  and  more  detailed  exam- 
inations of  mineral  deposits  in  this  Terri- 
tory every  summer  for  many  years.  Not 
only  the  gold  resources. 
but  the  resources  of  copper, 
coal  and  many  other  min- 
erals have  been  sanely  and 
accurately  exploited  by  this 
agency  of  the  government 
until  nearly  every  locality 
in  this  vast  domain  has  had 
the  benefit  of  at  least  a 
general  reconnaissance 
within  the  last  decade. 
Valuable  maps  and  reports 
have  been  published,  and 


ALASKA— THE   NATION'S   GOLD   MINE 


249 


the  more  successful  of  the  larger  mine 
operators  tuve  invariably  received  some 
benefit  from  these,  while  all  classes  of 
miners  and  prospectors  have  profited  ac- 
cording to  their  application  and  intelli- 
gence. 

It  is  not  possible  within  the  small  space 
of  this  article  to  discuss  in  great  detail 
the  mineral  resources  of  a  territory  as 
extensive  as  Alaska.  Such  matter  fills 
many  volumes  of  government  reports 
and  is  a  part  of  the  knowledge  of  the 


Kinley  on  the  west  and  the  upper  waters 
of  the  Tanana  on  the  north,  are  found 
large  deposits  of  copper,  soi.ie  gold 
— ^toth  quartz  and  placer — and  some 
notably  large  bodies  of  coal. 

The  northern  central  and  northwestern 
parts  of  Alaska  are  the  principal  regions 
of  placer  gold,  and  it  must  he  expected 
that  these  regions  will  be  the  last  to 
support  anything  like  a  permanent  popu- 
lation. If  a  permanent  population  of 
any  extent  does  find   its  abode  in   the' 


whole  minii^  world.  The  prominent 
facts  interest  the  whole  public  and 
stimulate  the  popular  imagination.  The 
prominent  facts  are  these.  Almost  the 
whole  southeastern  part  of  the  Territory, 
a  region  so  mountainous  and  heavily 
wooded  as  to  defy  all  except  the  more 
patient  and  resourceful  prospectors,  is  a 
recognized  mineral  belt  in  which  the 
most  valuable  known  deposits  are  those 
of  gold  and  copper.  In  the  region  roughly 
described  as  lying  between  Mt,  St.  Elias 
and  the  international  boundary  on  the 
east,  the  Alaska  Peninsula  and  Mt.  Mc- 


northern  central  region  it  will  be  when, 
many  years  from  now,  agricultural  set- 
tlement having  become  crowded  in  the 
southern  valleys,  hardy  tillers  of  the  soil 
seek  residence  in  less  favored  locations 
to  the  northward. 

To  go  over  the  same  ground  a  little 
more  in  detail,  it  is  to  be,  said  that  the 
coastal  mountains  of  southeastern  Alaska 
contain  not  only  gold  quartz  and  copper, 
but  have  shown  also  promising  deposits 
of  other  minerals,  both  metallic  and  non- 
metallic,  including  more  notably,  galena, 
gypsum  and  riiarble.     The  world-famed 


Treadwell  mines  on  Douglas  Island  have 
produced  gold  from  quartz  very  steadily 
for  many  years,  the  present  normal  out- 
put being  about  $2,500,000  a  year.  It  is 
the  ambition  of  many  a  mining  man  to 
discover  and  develop  "another  Tread- 
well"  in  southeastern  Alaska.  Indicative 
of  some  promise  in  this  direction  is  the 
uncovering  of  profitable  gold  ore  in  the 
Silver  Bow  Basin,  near  Juneau ;  on 
Chicagof  Island,  at  Sheep  Creek,  at 
Eagle  River,  Berner's  Bay  and  in  several 
other  localities.  It  is  right  to  say  that 
these  discoveries  are  indicative,  for  the 
geologic  nature  of  many  other  rocks  in 
southeastern  Alaska  is  essentially  the 
same  as  in  the  localities  where  profitable 
mines  already  have  been  developed.  But 
the  country  is  of  the  most  rugged  char- 
acter, and  the  last  discoveries  will  cer- 
tainly not  be  made  for  several  genera- 
tions to  come. 

When  one  considers  the  comparatively 
small  actual  production  of  gold  in  this 
part  of  the  Territory  outside  of  the 
Treadwell  properties,  it  is  well  to  make 
due  allowance  for  the  fact  that  litigation 
over  claims  and  titles  has  been  as  preva- 


lent as  it  has  been  expensive  in  south- 
eastern Alaska,  and  that  the  disputes 
have  retarded  development  in  a  marked 
degree.  Very  recently,  there  has  been 
some  appearance  that  one  of  the  most 
important  matters  of  litigation  has  been 
finally  settled  and  that  this  settlement 
will  open  the  way  for  a  very  large  gold 
quartz  development  in  the  southeastern 
Alaska  district.  It  is  to  be  recalled  also, 
that  development  of  properties  in  the 
Silver  Bow  Basin  has  been  exceedingly 
slow,  by  reason  of  litigation  or  insuffi- 
cient capital  or  both;  and  that  the  Basin 
mines  are  now  apparently  on  a  better 
basis  than  ever  before. 

Copper  production  on  Prince  of  Wales 
Island,  also  in  this  southeastern  part  of 
the  Territory,  had  reached  a  profitable 
stage  at  several  places  in  1906,  but  there 
has  been  a  general  depression  in  that 
region"  during  the  last  three  years  by 
reason  of  the  lower  market  price  of 
copper.  Some  of  these  mines  have  sus- 
pended shipment,  for  the  ore,  while 
abundant,  is  of  low  grade,  and  operation 
is  either  unprofitable  or  extremely  hazar- 
dous  in   the   present    condition   of   the 
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market.  There  is  some  reason  to  believe 
that,  even  with  copper  at  the  present 
figure  in  the  markets  of  the  United 
States,  mining  on  Prince  of  Wales 
Island,  through  new  developments  and 
through  better  methods  of  operation  and 
treatment,  will  be  restored  to  its  former 
profitable  basis. 

It  is  significant  that  the  largest  marble 
quarry  company  in  the  United  States  has 
recently  acquired  some  of  the  most 
promising  deposits  of  marble  in  south- 
eastern Alaska;  and  the  indications  are 
that  these  properties  will  be  operated  on 
a  large  scale.  It  may  not  be  known  gen- 
erally that  Alaska  marble  has  already 
entered  into  the  interior  finish  of  hand- 
some buildings  in  several  cities. 

Public  interest  in  Alaska  resources  has 
recently  been  stimulated  as  never  before 
because  of  the  great  controversy  over 
the  coal  lands.  The  coal  deposits  around 
which  the  present  public  discussion  is 
centered  are  those  found  in  the  Bering 
River  field,  only  about  twenty-five  miles 


from  tidewater,  in  the  Controller  Bay 
region.  This  field  and  the  Matanuska 
field,  north  of  Resurrection  Bay,  com- 
prise at  least  90  per  cent,  of  the  known 
bituminous  and  higher-grade  coals  of 
Alaska.  At  a  time  when  discussion  of 
conservation  is  active  throughout  the 
United  States,  it  is  not  surprising  that 
this  coal  field  has  become  a  subject  of 
controversy,  for  it  is  a  rich  field,  con- 
taining coal  of  a  better  quality  than  any 
other  that  has  been  found  west  of  Penn- 
sylvania. 

The  Bering  River  coal  area  covers,  as 
the  Geological  Survey  examinations 
show,  21,6  square  miles  of  anthracite 
coal  beds,  and  22.7  square  miles  of  semi- 
bituminous  and  semi -anthracite.  The 
coal  beds  capable  of  being  worked  are 
generally  from  six  to  twenty-five  feet 
in  thickness,  but  much  deeper  bodies  are 
found  at  intervals.  We  complete  a 
rough  inventory  of  these  riches  with  the 
statement  that  "the  coals  vary  from  an 
anthracite,   with  84  per  cent,   of  fixed 
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(eastern  side  of  Ketiai 
Peninsula,  about  150  miles 
from  the  coal  field.  Knik 
Arm,  only  twenty  -  five 
miles  from  the  coal  de- 
posits, is  frozen  during 
the  winter  months, 
and  there  is  much  shallow 
water  between  tlys  point 
and  the  open  ocean.  Coal 
is  found  for  a  distance  of 
from  fifty  to  sixty  miles 
along  the  Matanuska  Val- 
ley. Some  of  this  coal  is 
hardly  available  for  eco- 
nomical mining.  The  com- 
Lmercial  coals  vary  from  a 
sub-bituminous  to  a  semi- 
bituminous.  There  is  some 
Only  Ohe-hai^  thb  Pkoduct  or  A  Sinole  haui.  evidence  of  a  fair  Quality 

Tbi.  «<.*  h.s  «bo«d  eighteen  .ho««.nci  «in>on.  ^^  anthracite ;  while,  on  the 

other  hand,  at  one  point  at 
carbon,  to  a  semi-bituminous,  with  72  per  least,  the  coal  runs  into  lignite, 
cent,  of  fixed  carbon" ;  and  that  the  field  which  is,  of  course,  inferior  in  quality, 
includes  some  coking  coal.  By  far  the  These  statements  are  made  on  the 
greater  part  of  this  workable  area  has  safe  basis  of  some  of  the  earlier  ex- 
been  located  in  many  instances  by  poor  aminations.  It  is  becoming  evident,  how- 
men.  Owing  to  early  difficulties  con- 
nected with  the  Alaska  coal  land  law, 
and  to  the  violent  public  controversy 
which  was  precipitated  last  summer, 
which  is  still  in  progress,  no  title  has 
been  granted  to  any  claimant.  It  is  un- 
fortunate that  this  is  so:  the  coal  is 
needed  for  the  uses  of  the  people  of 
Alaska  and  of  the  Pacific  Coast  of  the 
United  States.  It  is  to  be  hoped  that  the 
danger  of  a  coal  monopoly,  such  as  it  is, 
will  be  overcome,  and  that  the  Bering 
River  field,  communication  with  which 
is  about  to  be  established  by  rail,  may 
be  opened  to  development 
in  the  near  future.  When 
it  is  considered,  among 
other  things  that  this  coal 
is  needed  for  smelting 
Alaska  copper,  and  that  the 
coal  in  question  is  of  fine 
quality,  the  transcendent 
economic  importance  of 
this  Bering  River  region 
becomes  impressive. 

The  Matanuska  field  is 
almost  as  important,  al- 
though not  so  near  to  tide- 
water. The  nearest  harbor 
open  all  the  ;'ear,  is  on  the  ike 


ever,  that  a  very  large  amount  of  high- 
grade  bituminous  coal  will  be  developed 
in  this  district.  The  beds  range  from  five 
to  thirty  feet  in  thickness.  The  railroad 
projected  several  years  ago  from  Resur- 
rection Bay,  and  about  sixty  miles  of 
which  have  been  completed,  has  the  Mata- 
nuska coal  field  as  its  immediate  objective 
point.  It  is  estimated  that  the  coal- 
bearing  area  covers  about  900  square 
miles,  but  the  examinations  are  so  incom- 
plete that  it  is  safe  to  say  only  that  the 
commercial  seams  aggregate  in  area 
about  fifty  square  miles.     A  good  deal 
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of  the  best  known  coal-bearing  land  in 
the  Matanuska  Valley  has  been  staked, 
but,  as  in  the  Bering  River  region,  no 
patent  has  been  granted.  The  situation 
is  a  little  less  critical,  however,  since  the 
coal  is  more  remote  from  tidewater,  and 
the  prospect  of  early  railroad  transpor- 
tation is  not  as  bright. 

Other  coal  finds  have  been  discovered 
in  Alaska,  but  none* as  promising  as  the 
Bering  River  and  the  Matanuska.  There 
are,  however,  large  areas  which  are  geo- 
logically almost  unknown,  and  it  is  quite 
possible  that  the  best  and  most  abundant 
coals  of  the  Territory  have  not  yet  been 
found. 

Intimately  related  to  the  development 
of  coal  is  the  development  of  copper. 
Cheap  coal  means  much  to  all  copper 
mining  in  Alaska,  and  especially  to  the 
development  of  low-grade  ores  such  as 
are  found  on  Prince  of  Wales  Island. 
These  Island  mines  and  prospects  have 
been  alluded  to  already.  The  one  great 
developed  body  of  copper  ore  which  is 
awaiting  transportation  facilities  in  the 
Chitina  region  is  of  much  higher  grade 
than  most  of  the  ore  heretofore  uncov- 
ered on  Prince  of  Wales  Island.  Many 
mining  men  believe  that  other  large 
bodies  of  copper  will  be  developed  not 
only  in  the  Chitina  country,  but  in  the 
White  River  and  Nebesna  RiVer  regions 
and  in  other  localities  whither  the  rail- 
road now  building  may  be  extended. 
Henry  Bratnober  has  said  that  the  east- 
em  central  portion  of  Alaska  is  the 
richest  copper  region  in  the  world. 
Other  experts  are  almost  as  confident. 
It  is  to  be  admitted,  however,  that  this 
opinion  is  seemingly  based  on  no  very 
thorough  prospecting  in  this  vast  region, 
but  rather  on  rich  surface  indications 
which  cover  a  field  remarkably  wide. 
The  prospects,  at  any,  rate,  have  satisfied 
a  group  of  important  financiers  that  an 
expenditure  of  probably  not  less  than 
$20,000,000  in  railroad  building  is  justi- 
fied. The  best  assurance  which  the  peo- 
ple have  that  this  great  investment  of 
capital  in  the  country  will  not  be  used  to 
oppress  the  poor  prospector  and  miner 
and  the  independent  mine  operator  is 
that  railroad  rates  in  Alaska,  by  a  special 
act  of  Congress,  are  subject  to  regulation 
by  the  Federal  government. 

Before  leaving  the  subject  of  Alaska 


mineral  resources,  I  am  constrained  to 
revert  to  my  former  statement  that  it  is 
impossible  to  cover  so  wide  a  field  in 
detail  within  the  limits  of  one  article.  I 
have  selected  the  more  significant  eco- 
nomic features  for  a  brief  discussion. 

Near  the  Bering  River  coal  field  there 
have  been  promising  developments  in 
petroleum,  but  here,  as  in  the  coal  fields, 
it  has  been  impossible  to  secure  patents. 
There  are  other  mineral  developments 
which  are  also  in  their  infancy.  Recall- 
ing some  of  the  older  and  successful 
activities  in  the  mining  field,  it  should 
not  be  forgotten  that  the  placer  gold 
mines,  most  cf  which  are  comprised  in 
the  north-central  and  northwestern  parts 
of  the  Territory,  are  contributing  from 
$12,000,000  to  $15,000,000  per  annum  to 
the  grand  total  of  Alaska's  production — 
a  total  which  gives  this  Territory  second 
place  among  all  the  States  and  Terri- 
tories as  a  producer  of  gold.  A  good 
many  areas  have  been  "worked  out,"  and 
discovery  of  new  fields  has  not  kept  pace 
with  operation  in  old  fields  during  the 
last  two  or  three  years.  The  future  of 
many  placer  fields  is  of  interest  chiefly 
for  dredging  and — where  a  sufficient 
water  supply  can  be  found — for  hy- 
draulic operation.  The.dredge  is  becom- 
ing very  important  in"  Alaska,  as  it  has 
already  become  very'  important  in  the 
older  placer  fields  of  the  Canadian 
Yukon.  Equality  of  opportunity  is  not 
lost  in  Alaska,  and  will  not  be,  but  it 
must  be  admitted  that  mining  conditions 
in  many  Alaska  fields  are  such  as  to 
invite  the  capitalist  and  to  discourage  the 
operator  of  slender  means. 

Placer  mines  have  never  supported  an 
abiding  population  in  any  country.  They 
have  sometimes  attracted  attention  to 
other  resources  of  the  country.  It  was 
so  in  California,  and  so,  I  believe,  despite 
the  dissimilarity  in  climatic  conditions,  it 
will  be  in  Alaska.  Ten  years  ago,  there 
were  few  persons,  even  in  Alaska,  who 
did  not  scout  the  possibilities  of  success- 
ful agriculture  in  Alaska.  Even  five 
years  ago  to  exploit  the  idea  of  Alaska 
farms  and  gardens  was  usually  to.  pro- 
voke jest  among  the  new  miners  and 
even  among  the  older  residents  of  the 
territory.  A  great  change  has  taken 
place.  A  few  experimental  gardens  be- 
side miners'  cabins  and  on  vacant  ground 
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belonging  to  persons  who  live  in  the 
towns  have  produced  vegetables  and 
flowers  of  good  quality — and  a  surprise 
for  the  cultivators.     Nearly  every  kii 


In  tillage  of  the  soil  such  as  has  been 

attempted  on  a  small  scale  in  many 
widely  separated  localities  in  the  Terri- 
tory, it  has  been  found  invariably  that 


of  vegetable   is  now  raised  with  much  productiveness   improves  after  the   first 

success    in    Alaska — even    in    localities  year  of  cultivation.     The  soil  has   laid 

north  of  the  Arctic  Circle,     It  has  been  dormant    since    the    beginning    of    the 

found  that  the  Tanana  Valley,  near  the  world,  and  it  is  usually  cold  and  "sour." 


BETTER  THAN    MANY  OF  OUK  COUNTRY  ROADS. 


geographical  center  of  Alaska,  is  poten- 
tially— and  in  some  localities  actually — a 
farming  country.  Fresh  vegetables  in 
the  interior  of  Alaska,  stored  for  use  in 
the  winter  months,  mean  a  good  deal  at 
a  season  when  the  country  is  snowbound 
and  cheap  transportation  is  wanting.  The 
experiment  stations  of  the  Department 
of  Agriculture  have  demonstrated  many 
things  about  Alaska  farming  and  gar- 
dening, but  the  residents  have  demon- 
strated for  themselves  still  more.  Barley 
and  oats  and  wheat  have  been  raised, 
.  although  wheat  raising  is  far  from  being 
a  proved  success.  It  is  believed  that  a 
strain  of  wheat  may  be  developed  which 
will  surely  mature  in  certain  favored 
regions. 


It  improves  wonderfully  with  the  mere 
turning  over,  without  fertilization;  and 
it  produces  wonderfully  even  where,  iti 
the  northern  regions,  it  overlies  a  sheet 
of  perpetual  frost.  Of  course,  the  almost 
constant  sunshine  of  midsummer  in  the 
land  of  the  midnight  sun  compensates 
largely  for  the  shortness  of  the  season. 
A  few  men  are  already  making  a  liveli- 
hood by  market  gardening  in  the  vicinity 
of  some  of  the  larger  towns.  ■ 

It  is  not  claimed,  withal,  that  farming 
in  any  part  of  Alaska  offers  any  induce- 
ment comparable  to  that  which  is  offered 
by  lands  in  the  great  agricultural  states 
in  the  West ;  but  it  does  offer  a  livelihood 
in  case  markets  are  provided — and  this 
usually  means  transportation.    The  Cook 
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Inlet  region,  tributary  to  the  Matanuska 
coal  fields,  already  alluded  to,  enjoys  a 
comparatively  mild  climate  with  oppor- 
tunities for  agriculture  in  near  proxim- 
ity to  gold  and  copper  mines  and  to  the 
fisheries.  A  hardy,  persevering  and 
frugal  people  will  certainly  subsist  on  the 
soil  of  Alaska  in  years  to  come.  Men  of 
the  Scandinavian  race  are  among  the 
few  pioneer  homesteaders  in  the  Terri- 
tory. 

The  four  great  resources  of  Alaska 
are  minerals,  the  agricultural  soil,  fish 
and  timber.  The  world  should  know  by 
this  time  that  the  salmon  fisheries  of  the 
Territory  produce  annually  about  $10,- 
000,000.  With  proper  protection  and  re- 
plenishment of  the  salmon  streams,  this 
industry  should  endure.  Other  fisheries 
than  those  of  salmon  are  in  the  very 
beginning  of  their  development,  and  the 
wealth  of  these  is  enormous.  The  hali- 
but fishery  has  reached  large  propor- 
tions. In  1908  fifty-one  vessels  and  395 
men  were  engaged  in  the  industry.  The 
product  of  the  industry  was  5,662,006 
pounds  of  halibut,  nearly  all  of  which 
was  marketed  as  fresh  fish.  At  the 
present  time  the  halibut  fisheries  are 
being  enlarged  by  the  operations  of  a 
large  Eastern  corporation.    Fresh  halibut, 


both  frozen  and  unfrozen,  are  shipped 

from  Alaska  by  steamers  to  Vancouver 
and  thence  by  express  to  the  markets 
of  Chicago,  New  York  and  Boston.  The 
product  of  the  Alaska  cod  fisheries  is 
about  equal  to  that  of  the  halibut  fish- 
eries. The  United  States  Fish  Commis- 
sion has  accounted  for  the  fact  that  the 
Alaska  cod  fisheries  have  not  been  de- 
veloped on  a  still  larger  scale  ,by  this 
statement:  "The  prejudice  in  the  Eastern 
markets  against  Pacific  cod,  traceable 
largely  to  the  business  jealousy  of  East- 
ern dealers,  is  rapidly  wearing  away  as 
the  excellent  quality  of  the  Western 
product  is  becoming  better  known." 
Most  of  the  Alaska  cod  fisheries  are 
along  that  part  of  the  coast  which  hes 
between  Resurrection  Bay  and  Unalaska. 
The  king  salmon  industry,  which  em- 
ploys a  large  number  of  men  in  catching 
and  mild-curing  these  sterling  food  fishes 
largely  for  the  German  market,  is  in- 
creasing. Many  other  food  fishes  abound, 
and  the  supply  of  herring  in  southeastern 
Alaska  is  so  abundant  that  one  large 
company  is  engaged  in  catching  them  for 
conversion  into  fertilizer  and  oil.  It  is 
beyond  the  doubt  of  anyone  that  the 
fisheries  form  one  of  the  four  most 
valuable  resources  of  Alaska,  and  that 


the  fishing  industry  promises  permanent 
prosperity  if  it  is  properly  conserved. 

The  timber  resources  of  Alaska  are 
not  comparable  to  the  magnificent  for- 
ested areas  of  Washington  and  Oregon, 
but  they  are  of  great  local  economic  im- 
portance. It  is  unlikely  that  large  quanti- 
ties of  lumber  will  ever  be  exported  from 
Alaska — at  least,  not  if  the  fishing,  min- 
ing and  agricultural  resources  undergo 
the  development  which  is  expected  of 
them.  It  is  pretty  generally  known,  prob- 
ably, that  the  merchantable  timber  is 
confined  largely  to  the  southeastern  part 
of  the  Territory,  nearly  all  of  which  is 
heavily  wooded ;  but  large  compact  areas 
of  big  trees  are  seldom  found,  and  much 
of  the  best  standing  timber  is  in  places 
almost  inaccessible.  Yet  it  is  possible  to 
find  some  of  the  finest  timber  in  Alaska 
that  is  to  be  found  anywhere;  and  the 
Forest  Service  of  the  United  States,  pos- 
sibly overestimating  the  danger  of 
despoliation,  has  included  four  big 
wooded  areas  within  the  boundaries  of 
national  reserves.  At  first  there  was 
much  complaint  that  these  reserves 
would    cause    the    development    of    the 


country  to  be  retarded,  but  the  Forest 
Service  rules  and  regulations  have  been 
modified  to  suit  local  conditions  to  such 
an  extent  that  the  forest  reserve  admin- 
istration is  now  accepted  with  more 
cheerfulness. 

The  reserves  cover  an  aggregate  area 
of  26,761,626  acres.  Stumpage  is  charged 
on  all  cuttings,  even  of  cord-wood.  The 
receipts  of  the  Forest  Service  in  Alaska 
in  the  fiscal  year  1909  were  $13,488— 
representing  a  considerable  lumber  in- 
dustry when  it  is  considered  that  the 
greater  part  of  these  receipts  was  from 
stumpage  at  one  dollar  per  thousand 
feet,  board  measure. 

Nearly  every  cannery  and  mine  in 
southeastern  Alaska  has  its  own  saw- 
mill. There  is  a  large  independent  lum- 
ber industry  at  Ketchikan ;  and  in  nearly 
every  town  there  is  a  mill  which  supplies 
local  needs.  The  exportation  of  lumber 
from  Alaska  is  forbidden  by  law,  except 
in  the  case  of  lumber  cut  from  the  re- 
serves and  upon  which  stumpage  is  paid. 
Much  of  the  smaller  timber  in  the  south- 
eastern section  will  eventually  be  con- 
verted into  wood  pulp,  in  all  probability. 
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In  some  parts  of  the  interior  of  the  Ter- 
ritory, also,  there  is  standing  timber  to 
meet  the  local  requirements  of  a  large 
population  in  the  future. 

A  survey  of  Alaska  natural  resources 
in  every  field  gives  a  wonderful  impres- 
sion of  the  vastness  of  these  riches.  Only 
a  glance  is  necessary  to  show  that  devel- 
opment everywhere  is  in  its  infancy ;  and 
a  little  more  careful  examination  impels 
the  conviction  that,  from  the  very  nature 
of  the  conditions  found  in  this  truly 
magnificent  <:ountry,  development  will  be 
slow.  It  is  a  land  of  opportunity,  but 
the  opportunities  do  not  "grow  on  trees'' ; 
and  the  chance  of  quick  success  is  not 
notably  greater  here  than  elsewhere. 
Alaska  is  not  an  El  Dorado,  and  there 
is  found  here  no  charm  under  the  in- 
fluence of  which  men  grow  rich  without 
hard  work.  The  various  climates,  al- 
though far  less  inhospitable  than  they 
are  popularly  reputed  to  be,  are  not  ideal, 


but  though  rigorous  everywhere,  are  nev- 
ertheless healthful.  The  summer  season 
is  short  in  the  interior  and  northern  re- 
gions, and  the  excessive  rainfall  of  the 
lower  coastal  region  impairs  its  advan- 
tages as  a  place  of  residence.  And  yet, 
these  wonderful  resources  are  surely 
being  developed,  and  the  imagination  is 
fired  by  the  prospect  of  enormous  activ- 
ities in  the  future.  The  abiding  popula- 
tion of  the  Territory  is  increasing  gradu- 
ally; the  people  are  just  beginning  to 
appreciate  the  possibilities  of  the  soil  as 
the  source  of  support  for  permanent  set- 
tlers. Old  prospects  have  become  suc- 
cessful demonstrations,  and  new  pros- 
pects are  constantly  appe.aring.  It  is 
certainly  not  too  much  to  expect  that  the 
achievements  of  the  last  decade — a 
period  which  we  may  define  .as  one  of 
education  and  exploitation — will  be  ex- 
ceeded many  fold  in  the  course  of  the 
next  ten  years. 


WIRELESS    TELEPHONE    WIZARDRY 

By 
WINSTON    R.    FARWELL 


WIRELESS  telephony  is 
being  developed  at  a 
rate  that  makes  the 
plain  citizen  who  as- 
pires to  be  informed 
concerning  the  progress  of  the  world 
hustle  to  keep  up  with  the  state  of  the 
art.  Already  A.  Frederick  Collins,  the 
pioneer  worker  along  this  line  has  de- 
veloped three  distinct  systems  of  wireless 
telephones,  each  adapted  to  a  certain 
*  sphere  of  usefulness,  each  practicable 
and  reliable,  and  goodness  knows  how 
many  more  he  may  turn  out  before  the 
ink  on  these  pages  is  dry. 

The  things  that  can  be  done  with  one 
or  the  other  of  these  three  systems  would 
stagger  the  credulity  of  any  but  a  peo- 
ple who  by  long  familiarity  with  scien- 
tific marvels  have  become  hardened 
thereto.  It  is  now  possible  to  talk  with- 
out the  use  of  wires  with  persons  in 


distant  parts  of  a  building  or  in  adjacent 
buildings  regardless  of  the  number  and 
thickness  of  walls  and  floors  intervening. 
One  may  take  a  wireless  telephone  on  an 
automobile,  a  motor  boat,  a  yacht,  an 
airship  or  a  submarine,  into  a  caisson, 
a  tunnel  or  a  mine  and  be  able  to  con- 
verse with  others  at  any  given  point  or 
points*  on  the  surface  as  freely  and  as 
plainly  as  one  can  now  talk  over  a  local 
telephone  with  nearby  points. 

It  is  even  possible  to  combine  the  or- 
dinary telephone  with  the  wireless.  Thus 
a  telephone  subscriber  in  Creston,  Iowa, 
for  instance,  who  wanted  to  talk  with 
some  one  on  board  the  Deutschland  in 
mid-Atlantic  need  not  be  deterred  by  the 
fact  that  there  was  no  wireless  station 
at  Creston.  All  he  would  have  to  do 
would  be  to  call  up  Chicago  on  the  long 
distance  wire.  Chicago  would  give  the 
connection  with  the  New  York  wire  and 


the  New  York  office  would  connect  with 
the  wireless  station.  The  wireless  oper- 
ator, after  calling  the  Deutschland  by 
wireless,  would  connect  the  long  distance 
wire  from  Creston  with  the  wireless 
transmitter  and  the  voice  that  had  al- 
ready traveled  fourteen  hundred  miles 
overland  by  wire  would  project  itself 
through  the  ether  to  the  listening  ear 
on  shipboard  on  the  lonely  Atlantic. 

In  fact  there  seems  to  be  few,  if  any, 
situations  to  which  the  wireless  telephone 
IS  not  adapted.  In  addition  to  the  fa- 
miliar daily  use  of  the  telephone  the 
wireless  will  open  up  many  new  fields 
that  cannot  be  occupied  with  pole  and 
wire.  Harbor  craft,  tugs  and  ferry- 
boats can  get  into  instantaneous  com- 
munication with  offices  on  shore  and  re- 
ceive orders  or  changes  in  instructions 
while  out  on  the  water.  When  vessels 
are  equipped  with  wireless  telephones 
the  pilot  will  be  able  to  call  up  the  pilot 
on  another  craft  that  persists  in  getting 
in  his  way  and  tell  the  offender  privately 


what  he  thinks  of  him,  his  conduct  and 
his  ancestors  instead  of  bawling  his  opin- 
ions out  at  an  open  window  at  the  risk 
of  having  his  license  revoked  by  some 
horrified  steamboat  inspector.  And 
when  some  badly  rattled  navigator  be- 
trays symptoms  of  intending  to  try  to 
pass  on  both  sides  of  another  vessel  at 
the  same  time  the  wireless  telephone  may 
be  the  means  of  saving  both  lives  and 
property.  The  wireless  telephone  is  the 
first  notable  improvement  in  marine  sig- 
nalling since  the  introduction  of  the 
steam  whistle.  Fogs,  darkness  and 
storms  have  no  effect  on  the  wireless 
telephone.  And  out  in  the  country  where 
subscribers  are  too  few  to  warrant  the 
installation  of  a  wire  system  the  wireless 
'phone  will  afford  a  cheap  and  certain 
means  of  communication. 

In  the  ordinary,  every-day  business  of 
life  the  wireless  'phone  has  advantages 
over  the  more  familiar  system.  When 
a  message  is  transmitted  over  a  wire  a 
certain  amount  of  electricity  is  required 
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to  charge  the  wire  before  any  words  can 
be  spoken.  Under  these  conditions,  how- 
ever clear  and  distinct  the  words  may 
he  uttered,  the  longer  the  line  the  greater 
will  be  the  distortion  of  the  undulatory 
current  until  the  words  become  so  inar- 
ticulate they  cannot  be  understood.  But 
with  the  wireless,  if  the  waves  represent- 
ing the  voice  are  pure  when  they  are 
emitted  through  the  aerial  wire  they  will 
carry  clear  and  distinct  the  greatest  dis- 
tance the  instrument  is  capable  of  pro- 
pelling them.  This  is  because  the  mes- 
sage is  sent  through  ether,  a  medium 
which  does  not  retjuire  to  be  electrically 
charged  and  which  consequently  does 
not  distort  the  wave  forms  representing 
the  voice.  It  would  seem,  therefore, 
that'the  wireless  is  the  natural  way  for 
the  transmission  of  messages  while  the 
wire  line  is  the  artificial  way. 

Another  advantage  the  wireless  'phone 
has  over  the  ordinary  system  is  in  call- 
ing. Instead  of  asking  an  operator  at 
central  to  get  a  certain 
number  for  him  the  lucky 
possessor  of  a  wireless 
'phone  can  ring  up  his  man 
instantaneously  and  talk 
directly  with  him.  By 
means  of  disks  with  num- ' 
bers  on  the  edge,  some- 
thing like  those  used  for 
the  combinations  of  safes, 
the  caller  can  tune  his 
'phone,  with  a  certain  num- 
ber in  much  the  same  way 
that  the  subscribers  to  the 
automatic  telephone  system 
in  Chicago  and  elsewhere 
call  a  number  through 
electrical  selectors.  By 
turning  the  disk  to  a  cer- 
tain number  the  particular 
'phone  wanted  will  respond, 
and  no  other. 

Finally,  the  wireless  is 
cheaper  to  install  and  main- 
tain, for  there  is  no  costly 
copper  wire  and  cedar  poles 
to  buy  and  set  up  and  re- 
place every  time  there  is  a 
little  storm. 

Now,  do  not  get  excited 
and  conjure  up  visions  of  willlam 

the    Western   Union   Tele- 


graph Company  and  Bell  Telephone 
Company  being  driven  into  bankruptcy 
by  the  triumphal  competition  of  the  wire- 
less 'phone  while  the  stockholders  therein 
haunt  the  bread  line  and  the  municipal 
lodging  house,  for  nothing  of  the  kind  is 
likely  to  happen.  At  least,  that  is  what 
Collins  says.  Being  deliberate  in  speech 
Mr.  Collins  has  time  to  edit  his  remarks 
as  he  goes  along.  I'll?  result  is  an  esti- 
mate of  his  numerous  inventions  that 
has  the  ring  of  sound  common  sense, 
flere  it  is. 

"It  is  not  at  all  likely  that  the  wireless 
telephone  will  take  the  place  of  the  or- 
dinary telephone — at  least,  in  my  life- 
time, and  I  am  only  forty-one  and  a  good 
life-insurance  risk.  You  may  remember 
the  more  enthusiastic  prophets  predicted 
when  the  Bell  telephone  was  first 
brought  out  that  it  would  put  the  tele- 
graph companies  out  of  business.  In- 
stead of  that  the  demands  upon  the  tele- 
graph  companies    have    enormously    in- 


SHE  CAN  -ENTERTAIN"  WITH  MUSIC  EVEN  THOUGH  AT  A  DISTANCE- 


creased,  while  at  the  same  time  the  tele- 
phone system  has  grown  to  vast  propor- 
tions. Both  combined  have  failed  to 
prevent  the  volume  of  first  class  mail 
from  doubling  every  few  years. 

"From  these  premises  I  draw  the  com- 
forting conclusion  that  the  world  is  pro- 
gressing so  rapidly  that  it  needs  all  the 
means  of  communication  that  can  possi- 
bly be  provided.  That  is  what  has  en- 
couraged me  to  devote  ten  years  of  my 
life  to  the  development  of  the  wireless 
telephone.  I  do  not  expect  even  to  af- 
fect the  telephone  system,  but  I  feel  con- 
fident of  helping  out  by  doing  many 
things  the  ordinary  telephone  cannot  do, 
for  you  see  I  can  telephone  without  wires 
where  it  is  impossible  to  telephone  with 
wires." 

One  of  the  places  where  the  wireless 
telephone  will  be  particularly  valuable 
will  be  in  mines.  Now,  any  one  who 
wants  telephone  connection  with  the  un- 
derground workings  of  a  mine  has  only 


to  string  a  wire  down  the  shaft.  But 
if  there  should  be  a  fire  or  an  explosion 
or  if  anything  else  should  go  wrong  the 
frail  wire  would  be  cut  off  at  the  very 
time  when  the  need  of  it  was  greatest. 
But  portable  conductivity  wireless  sets 
could  be  carried  around  anywhere  by 
gangs  of  workmen.  All  they  would  need 
to  do  would  be  to  drive  an  iron  peg  into 
the  earth  or  rocks  to  make  a  ground  con- 
tact and  they  would  be  in  communication 
with  the  surface  regardless  of  cave- 
ins,  explosions,  gas,  flames  or  any  other 
contingency.  Many  a  life  could  be  saved 
in  mine  disasters  if  the  survivors  only 
could  communicate  with  the  rescuing 
parties  to  direct  their  search.  This  con- 
ductivity wireless  system  has  been  tested 
up  to  a  distance  of  three  and  a  half  miles 
and  worked  perfectly.  It  has  been  in- 
stalled in  a  number  of  Western  mines. 

This  ability  to  talk  through  miles  of 
rock  and  earth  rather  staggers  the 
credulity  even  of  the  layman  who  has 
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brought  himself  to  believe  in  the  wire-  principle  as  those  used  in  the  ordinary 

less  telegraph.     It  may  be  all  right  to  telegraph  are  buried  in  moist  earth  at 

send  an  electric  impulse  through  the  un-  the   surface   station.    A  current,   either 

obstructed  air,  but  rocks  and  earth  are  direct  or  alternating,    is    sent    through 

so  much  more  substantial  that  it  would  these  base  plates  into  the  earth  where  it 

seem  to  be  quite  a  different  matter  to  spreads  in   elliptic   lines   of   force,   like 

pass  any  sort  of  impulse  through  them,  magnetic  lines  between  the  poles  of  a 

But  the  explanation  is  very  simple.  magnet,  until  they   reach   the   receiving 


—AND  CARRV  ON   A   CONVERSATION  BETWEKN  THE  '  NLMBER5.' 


Morse  used  the  eqrth  for  the  return 
circuit  in  the  first  form  of  electric  com- 
munication given  to  the  world.  In  other 
words,  it  has  been  known  since  the  first 
practical  application  of  electricity  that 
the  earth  was  a  good  electric  conductor. 
In  fact  there  are  electric  currents  in  tlie 
earth  independent  of  any  sent  there  by 
man.  All  Collins  had  to  do,  therefore, 
was  to  find  a  way  to  utilize  the  conductor 
already  at  hand.  The  task  was  not  easy, 
but  the  application  of  the  discovery  is. 

Ground   plates   on   the   same   general 


plate  down  in  the  mine  at  any  depth  or 
distance. 

Simpler  yet  is  the  inductivity  method, 
which  is  hmited  to  a  few  hundred  feet, 
but  which  makes  an  ideal  means  of  com- 
munication in  office,  factory,  dwelling  or 
warehouse.  The  apparatus  consists,  in 
addition  to  the  usual  transmitter  and  re- 
ceiver, of  a  large  primary  coil  of  wire 
wrapped  in  insulating  cloth  until  it  looks 
like  one  of  those  hoops  that  children 
play  with.  At  the  receiving  'phone  is  a 
secondary  coil  of  similar  appearance.  On 
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speaking  into 
the  transmitter 
with  a  battery 
in  series  with 
the  primary  coil, 
an  undulatory 
current  rotating 
through  the 
wire  will  set  up 
a  magnetic  flow 
in  concentric 
Revolvihj  Variailb  Con-  rings  which 
DENSER  IN  Collins'  Wire-  ,      °  .. 

u-sB  thlkphonk.  keep     spreading 

until  they  come 
in  contact  with  the  secondary  coil. 
A  more  elaborate  development  of 
the  inductivity  apparatus  is  contained 
in  a  portable  wooden  case  of  about  the' 
size  of  an  ordinary  dress  suit  case. 
Within  its  distance  limits  the  inductivity 
wireless,  therefore,  is  about  as  convenient 
a  means  of  communication  as  can  be  im- 
agined. 

Inventor  Collins,  however,  is  building 
his  largest  hopes  on  the  third,  or  electric 
wave  system.  Whereas  in 
the  conductivity  system  en- 
ergy decreases  as  the  cube 
of  the  distance,  in  the  electric 
wave  system  the  energy  de- 
creases only  as  the  square  of 
the  distance. 

It  should  be  borne  in  mind 
that  wireless  telephony  is 
quite  a  different  thing  from 
wireless  telegraphy ;  for  in 
the  latter  an  electric  impulse 
of  any  character  may  be 
utilized  as  a  signal,  whereas 
in  telephoning-  an  alternating  adjustabi 

current     having    the     same  ^^°   "*' 

phase,  amplitude  and  fre- 
quency at  both  sending  and  receiving 
stations  is  required.  Thus  electric 
waves  produced  by  the  disniptive  dis- 
charge, which  decrease  very  rapidly,  dy- 
ing out  entirely  in  the  very  small  fraction 
of  a  second,  can  not  take  the  place  of 
the  long,  smooth  sine  wave  currents 
used  in  telephoning. 

Beginning  in  1899  Mr.  Collins  was 
able  to  telephone  by  the  electric  wave 
system  no  more  than  two  hundred  feet. 
A  year  later  he  had  increased  the  dis- 
tance to  a  mile ;  and  by  1902  he  was 
able  to  talk  a  distance  of  three  miles. 
After  a  few  more  years  he  was  able  to 


talk  from  New- 
ark to  Philadel- 
phia, a  distance 
of  eighty  -  one 
miles.  Now  he 
has  reached  a 
point  where  he 
expects  to  talk 
from  New  York 
to  Chicago.  The 
day    may    come 

when  it  will  be  ^t^^SSi*'^ 

possible   to  talk  RAssronMER. 

across    the    At- 
lantic,  something   more   than   twice   the 
distance  between  these  two  cities. 

One  of  the  newest  features  developed, 
for  which  patents  have  just  been  issued, 
is  a  process  by  which  the  difficulty  of 
tuning  is  overcome.  By  means  of  the 
new  apparatus  one  circuit  can  be  tuned 
with  another  automatically,  thus  render- 
ing it  possible' for  any  telephone  to  call 
any  other  without  any  risk  of  interfer- 
ence by  an  outside  party. 

This  particular  type  of 
wireless  telephone  was  one 
of  the  features  of  the  Alaska- 
Yukon-Pacific  Exposition  at 
Seattle  last  summer,  where 
it  won  the  gold  medal,  the 
highest  award.  Added  inter- 
est is  lent  by  the  fact  that 
plans  are  under  consider- 
ation to  equip  all  vessels  in 
the  United  States  navy  with 
wireless  telephones. 

So  far  as  outward  appear- 
ances go  the  Collins  electric 
K  Tuning  wave  wireless  telephone  re- 

SFORMER.  scnibles    the    ordinary    tele- 

phone only  in  having  the 
usual  transmitter  and  receiver.  The  rest 
is  strange. 

One  of  the  most  weirdly  spectacular 
features  of  telharmonic  music  produced 
by  that  wonderful  electrical  musical  in- 
strument invented  by  a  Massachusetts 
doctor  a  few  years  ago.  was  the  possi- 
bility of  delivering  music  and  light  at  the 
same  time  through  the  same  arc  lamp. 
The  Collins  wireless  telephone  is  sug- 
gestive of  telharmonic  music  in  the  fad 
that  you  talk  through  an  arc  light.  This 
arc  lamp,  however,  is  fundamentally  dif- 
ferent from  the  ordinary  kind  as  seen  on 
the  street.   The  latter  may  do  to  deliver 
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music  in  plain  air  at  short  range ;  but 
when  it  comes  to  transmitting  the  human 
voice,  which  is  rarely  musical,  long  dis- 
tances  through   ether,   which   is   fifteen 
trillion  times  lighter  than  air,  so  light  in 
fact  that  a  ball  of  it  the  size  of  the 
earth  weighs  only  two  hundred  and  fifty 
pounds,  at  the  rate  of  one 
hundred    and    sixty -eight 
thousand    miles    a   second, 
something  very   special   in 
the  line  of  arc  lamps  is  re- 
quired. 

In  the  Collins  "revolving 
oscillation  arc  lamp"  the 
carbons  are  disks  instead  of 
pencils,  and  they  revolve  at 
very  high  speeds  in  oppo- 
site directions.  This  is  to 
prevent  them  from  burning 
unevenly  as  ordinary  car- 
bons do,  which  would 
throw  the  circuits  out  of 
resonance  and  make  talking 
impossible,  and  also  to  pro- 
duce a  longer  arc  than  is 
possible  with  ordinary  car- 
bons. The  carbons  are  en- 
closed in  a  casing  which  is 
supported  between  the 
poles  of  an  electro-magnet. 
Through  the  ends  of  the 
poles  of  this  magnet  and  at  ^""""^ '' 

right  angles  to  them  are 
polar  projections  of  soft  iron  tiireaded 
and  screwed  through  the  extremities  of 
the  magnet  at  right  angles  to  the  arc, 
thus  permitting  the  magnetic  field  to  be 
varied  within  wide  limits.  The  coils  of 
the  magnet  are  used  as  a  portion  of  the 
primary  circuit  of  the  transmitter,  serv- 
ing the  purpose  of  choke  coils  to  prevent 
the  oscillations  from  backing  up  into  the 
high  tension  direct  current  generator. 
The  current  is  also  very  different  from 
that  used  in  the  ordinary  arc  light,  for 
it  is  received  as  a  direct  current  of  five 
hundred  volts  by  a  direct  connected  mo- 
tor generator  set  and  stepped  up  to  five 
thousand  volts  before  it  is  used  to  ener- 
gize the  lamp. 

Other  apparatus  consists  of  an  induc- 
tance transformer  by  means  of  which  the 
telephone  transmitter  is  tuned.  In  out- 
ward appearance  it  is  a  cylinder  about 
two  feet  long,  consisting  of  a  solid  core 


wound  with  wire  surrounded  by  a  spiral 
ring.  On  the  base  is  a  httle  track  on 
which  a  carriage  runs  on  which  are  three 
small  grooved  pulleys  that  are  held  in 
contact  with  the  spiral  ring.  When  the 
ring  is  revolved  it  causes  the  carriage 
to  travel  back  and  forth,  thus  increasing 


mHLBss  Messagh  with  a  Portaelh  IndOctivitV  Set. 

or  decreasing  the  inductance,  in  order 
to  get  the  closed  oscillating  circuit  in 
resonance  with  the  open  radiating  cir- 
cuit. 

The  tuning  auto  transformer  used  in 
the  aerial  wire  circuit  is  another  large 
wire-wound  core  with  a  screw  mounted 
on  top  with  a  wheel  at  the  end.  By 
turning  the  wheel  the  contact  spring  is 
made  to  travel  back  and  forth.  The 
variable  condenser  consists  of  a  number 
of  semi-circular  fixed  plates  of  metal  in- 
sulated in  a  cylinder  filled  with  oil  with 
a  series  of  movable  plates  meshed  with, 
but  insulated  by  the  oil  from,  the  sta- 
tionary set.  A  handle  attached  to  the  rod 
permits  any  variation  of  capacity  within 
the  limits  of  the  condenser. 

The  receptor  includes  a  thermo-elec- 
tric detector,  the  principal  features  of 
which  are  two  exceedingly  fine  wires  of 
different  metals  crossed  at  right  angles 
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and  forming  a  couple.  Under  the  junc- 
tion of  these  wires  is  placed  a  resistance 
wire  which  is  heated  by  the  currents 
surging  in  the  aerial  system.  This  de- 
tector is  exceedingly  sensitive.  As  the 
electricians  put  it,  it  is  sensitive  to  the 
five-thousandth  of  an  erg,  which  means 
in  plain  English  that  it  is  sensitive 
enough  to  pick  up  all  the  varying  inflec- 
tions of  the  human  voice. 

The  highest  degree  of  tuning  is  ob- 
tained by  a  thermo-galvanometer,  which 
consists  of  a  single  loop  of  silver  wire 


suspended  between  the  poles  of  a  per- 
manent magnet.  The  lower  ends  of  the 
loop  are  connected  with  a  bismuth-anti- 
mony thermo-couple  which  is  heated  by 
a  fine  filament  of  high  specific  resistance, 
through  which  the  oscillating  current 
passes.  One  end  of  the  heater  is  con- 
nected with  the  frame  of  the  instrument. 
The  heat  generated  falls  on  the  thermo- 
j unction  and  the  resulting  electro-motive 
force  applied  to  the  ends  of  the  silver 
loop  causes  it  to  turn  in  the  magnet 
field. 


HOW    TO    SLEEP    OUT    DOORS 


By 


BAILEY    MILLARD 


IF  you  want  a  good  object  lesson  in 
what  indoor  living  and  indoor  com- 
plaints mean  to  natural  animal  life, 
take  one  of  our  wild,  free,  hairy 
forbears,  fresh  from  the  jungle,  and 
put  him  ia  the  house  for  a  while.  The 
stale  air,  the  lack  of  sunlight,  the  stove  or 
furnace  heat  will  soon  reveal  themselves 
as  enemies  of  life.  Within  a  few  months, 
under  such  conditions,  monkeys  nearly 
always  droop,  sicken,  curl  up  and  die. 

In  nioiieni  houses  Indians  contract  all 
kinds  of  ailments,  and  that  is  one  reason 
.why  they  are  passing  away  so  rapidly. 

Now  we  are  neither  monkeys  nor  In- 
dians, but  we  partake  largely  of  the  na- 
tures of  tliose  beings,  and  we  can  endure 
a  certain  shut  ting-in  and  no  more.  As 
civilizeil  beings  we  used  to  have  far  less 
of  this  shutting-in  than  we  have  now- 
adays. Over  sixty  j>er  cent  of  our  popu- 
lation now  lives  in  cities,  which  means 
that  for  aUHit  twentv-two  hours  out  of 
the  twenty-four  that  urlvm  proportion  of 
us  is  reaping  the  results  of  indoor  sciien- 
tarv  lit\\  In  nianv  instances  these  re- 
suits  are  fxx^r  bkxxl,  loss  of  vitality, 
puny  offspring  and  the  slow  but  sure  de- 
geih?ration  of  the  race.  Our  cities  are 
still  wung.      If  one  gvx^s  to  the  older 


European  capitals  one  finds  sad  con- 
ditions, mainly  the  result  of  the  over- 
sheltered  life,  though  excessive  drink  and 
poor  food  also  play  their  parts.  The 
history  of  London's  race  of  weaklings 
will  be  our  history  unless  -  something 
happen  to  prevent  it,  for  we  have  drifted 
far  away  from  the  days  when  the  greater 
number  of  our  people  lived  the  rigorous 
farm  life  and  when  red-apple-cheeked 
boys  and  girls  were  the  rule  and  not  the 
exception. 

How  are  we  to  oflFset  the  eflFects  of  the 
shut-in  life?  How  are  we  to  overcome 
the  modem  tendency  toward  indoor  dis- 
ease? 

So  obvious  is  the  answer  to  that  ques- 
tion that  it  seems  equivalent  to  asking 
why  people  eat  or  sleep.  It  seems  a 
cheap  supertiuity  to  say,  *%*Go  out  of 
doors,  get  the  fresh  air  and  the  sun- 
shine and  sleep  in  the  open  whenever 
vou  can.*'  Yes,  that  admonition  is  alto- 
get  her  too  cheap.  It  is  only  when  a 
physician  makes  a  charge  of  from  ten  to 
one  hundred  dollars  for  just  such  advice 
that  most  of  us  are  ready  to  heed  it. 
Things  that  cost  nothing  arc  not  popular. 

Therefore,  dear  indoor  reader,  con- 
sider yourself  taxed  a  thousand  dollars 


for  this  preachment  of  mine  upon  out- 
door sleeping.  When  sermons  come  that 
high  you  are  going  to  listen  to  them  even 
more  carefully  than  you  do  to  such  ser- 
mons as  "The  Servant  in  the  House"  or 
"The  Passing  of  the  Third  Floor  Back," 


for  which  you  buy  two-dollar  seats  in 
the  dress-circle. 

One  chilly  evening  up  at  Lake  Hopat- 
cong,  in  -the  New  Jersey  highlands,  a 
number  of  people  were  lolling  about  in 
the  hotel  sitting-room  before  a  big  biaz- 


WHEN  THE  EARLY   MORNING  SUN  STEALS  INTO  THE  OUTDOOR  BEDROOM. 


ir^  kxf  6rc.  Edwin  Markhani,  author  of 
"The  Man  with  the  Hoe."  was  there, 
lalkii^  poetry  with  some  literary-minded 
new-comers. 

"Well,  it's  about  bedtime."  said  one 
pale  cit)'  man,  "and  a  mighty  cold 
night,  too.  This  is  the  kind  of  night 
when  I  pity  those  who  have  to  sleep  out- 
side." 

"Pitj-  me  then,"  said  Maricham. 

"Why  so?"  said  the  man  curiously. 
"You  don't  ha\-e  to  sleep  out,  do  vou, 
Mr.  Markham?" 

.  "No:  I  dt^'t  have  to,"  was  the  poet's 
quiet  reply.  "But  I  do."  Then  he  explained 
that  during  his  annual  si.v  moiiihs'  stay 
up  at  the  lake  he  always  slept  out  on  the 
open  ^'eranda  of  his  cottage,  no  matter 
what  the  weather. 

""l^uite  a  good  many  do  that  nowadays, 
yvHi  know."  said  Markham.  "It  seems 
that  people  are  just  beginning  to  di#co\'er 
that  they  ha\-e  lungs  and  thjt  their  lungs 
ha\*c  to  be  ted  as  well  as  iheir  sioniachs." 

Yes,  a  good  many  pei'ple  are  discover- 
ing that  it  plan's  to  sleep  out  of  doors,  and 


the  pity  of  it  is  that  so  many  have  waited 
until  they  have  no  lungs  to  speak  of  be- 
fore making  the  discovery.  But  now  in 
this  year  nineteen  hundred  and  ten  there 
is  what  1  came  near  calling  a  wave  of 
interest  in  outdoor  sleeping,  but  perhaps 
it  may  be  only  a  wavelet.  In  certain 
communities  this  wavelet  has  rolled  up 
into  a  sort  of  fad.  and  it  is  spreading  out 
and  rolling  higher  nxxith  by  month,  so 
that  in  the  course  of  time  it  will  doubtless 
become  a  strong,  husky  breaker  that  shall 
sweep  away  our  indocM'  maladies.  For 
where  outdoor  sleeping  has  once  become 
a  fad  it  soon  becomes  a  fixed  habit.  No 
one  who  has  thoroughly  enjoyed  his  bed 
in  the  open,  night  after  night  and  sum- 
mer and  »-inter,  ever  willingly  relin- 
quishes it  and  is  generally  eager  to  get 
back  to  it-  .-^nd  here  are  some  of  the 
reasons : 

The  sweet  feeling  of  natarahiess  and 
bodily  »^ll-being. 

Freedom  from  insomnia,  for  which 
outdoor  sleeping  is  an  abscdute  specific 

The  »-ondermUy  recnperative  and  vi- 
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talizing  processes  of  which 
one  quickly  reaps  the  bene- 
fit, even  though  at  first 
hadly  run  down  in 
physique. 

The  consciousness  of  es- 
cape from  conditions  that 
hamper  if  they  do  not  ac- 
tually threaten  human  hfe. 

Immunity  from  colds  and 
the  diseases  they  engender. 

As  to  colds,  let  me  relate 
the  experience  of  John 
Muir,  the  old  naturalist  and 
mountain  guide  who  con- 
ducted Roosevelt  aiid  Taft 
on  their  journeys  through 
the  Sierras. 

Muir  contracted  bron- 
c  h  i  t  i  s.  After  coughing 
about  the  house  for  a  while 
he  announced  to  his  wife 
that  he  was  going  glacier- 
climbing  in  Alaska.  am  Idka  white  Mhn  Might  Borrow  to  Advantage. 

"\ot    in    your    condition.  a  native  Ariioman  sleeping  out  ol  doors. 

John,"  protested  Mrs.  Muir. 

"Yes,  in  my  condition,"  he  declared  would  hardly  hesitate,  for  the  world  has 
stubbornly.  "There's  nothing  quite  so  added  to  its  wisdom  the  knowledge  that 
good  for  bronchitis  as  to  sleep  out  on  a  sleeping  out  of  doors,  so  far  from  being 
nice,  big,  wet  glacier."  dangerous,   is  probably  the  only   really 

He   went  to  the  glacier  country  and     safe  way  after  all. 
camped  out  just  as  he  had  promised  him-         To  be  sure  those  faddists  who  live  lux- 
self,  and  within  a  week  his  bronchitis  was     uriously  on  seven  walnuts  a  day  and  who 
gone.  take    up    everything   new    as    it    comes 

Nearly  forty  years  ago  Emerson's  along  have  caused  the  term  "outdoor 
traveling  companions  refused  to  let  him  sleeping"  to  raise  a  smile  on  occasion  be- 
spend  a  night  out  of  doors  with  Muir  cause  of  their  piquant  processes;  but 
in  the  Big  Trees  of  the  Sierras  for  fear  though  I  may  mention  some  extreme  ex- 
he  would  catch  cold.  But  today  they  amples,  I  shall  urge  only  rational  meth- 
ods. 

Now  before  we  get  too  far  away  from 
that  bugbear  of  catching  cold  out  of 
doors  permit  me  to  add  my  mite  of  evi- 
dence. I  have  slept  out  on  the  moun- 
tains, in  the  desert,  on  the  seashore  and 
on  the  ocean.  Once  in  the  Oregon 
mountains  I  slept  in  a  single  blanket  in 
the  snow  and  again,  without  a  blanket, 
on  a  big  rock  in  Wyoming  where  the 
nights  are  always  chilly ;  but  in  none  of 
these  instances  have  I  ever  caught  cold. 
Where  one  has  sufficient  bedclothing 
there  is  not  the  slightest  danger  from 
this  cause  when  lying  out  of  doors  with 
the  temperature  at  or  below  zero. 

While  many  persons  wait  until  they 
are  actually  ill  before  venturing  upon  a 


THIB  HfaLTHV  LITTI.E  two-Vbar-Oi-d  Nkvrr 


THE  REAL  WAY  TO  SLEEP  OUT  E 


course  of  outdoor  sleeping  there  are 
many  others  who  do  so  from  actual 
choice  though  they  are  fairly  healthy. 
Among  these  latter  one  will  find  the 
happiest  people  in  the  world — happiest 
because  their  nerves  are  steadiest,  be- 
cause they  have  more  physical  resistance 
to  heat  and  cold  and,  most  of  all,  because 
night  after  night  they  revel  in  that  large 
elemental  joy,  that  real  animal  content, 
which  the  shepherds  of  the  hills  know 
when  they  lie  down  beside  their  flocks. 

No  one  better  understood  the  Joys  of 
the  bed  in  the  open  than  Robert  Louis 
Stevenson.  Of  one  night  in  the  Upper 
Gevandan  he  say.s:  "I  have  not  often 
enjoyed  a  more  serene  possession  of  my- 
self. The  outer  world,  from  which  we 
cower  into  our  houses,  seemed  after  all  a 
gentle,  habitable  place ;  and  night  after 
night  a  man's  bed,  it  seemed,  was  laid 
and  waiting  for  him  in  the  fields  where 
God  keeps  open  house." 

But  ail  things  in  life  are  relative,  and 
while  there  are  pleasant  places  Jo  sleep 
in  there  are  also  unpleasant  ones.  For 
example,there  is  nothing  that  looks  more 
inviting  to  a  camper  than  the  soft  sands 
of  the  seashore.  Here,  he  thinks,  he  will 
lie  down  on  the  smooth,  comfortable  bed 
f  the  beach  and  be  lulled  to  sleep  by 


the  wash  of  the  waves.  Not  so.  What 
soon  destroys  all  the  poetry  of  this  idea  is 
that  it  is  almost  as  easy  to  lie  out  all 
night  on  a  pile  of  cobblestones  as  it  is 
upon  the  beach.  I  have  tried  it  several 
times  and  always  with  the  same  result, 
namely,  that  the  sand  would  first  open 
and  I  would  settle  half-way  down  into 
it,  then  it  would  slowly  close  in  about  me, 
stopping  my  circulation.  This,  even 
though  I  had  a  thick  blanket  under  me. 
But  one  summer,  when  I  slept  for  two 
weeks  upon  a  cot  by  the  Bering  Sea  in 
Alaska,  I  thought  I  had  never  enjoyed 
so  delightful  an  outing  experience. 

The  best  of  outdoor  beds  is  an  evenly 
laid  pile  of  balsam  boughs, .  Fragrant 
they  are  and  comforting  to  the  sense  and 
they  are  much  softer  and  springier  than 
the  branches  of  cedar  or  tamarack  trees. 

In  a  village  of  about  fifteen  hundrec" 
inhabitants  near  my  home  town  there  art 
ten  persons  that  sleep  out  of  doors  winter 
and  summer.  Among  them  is  a  real 
estate  man,  his  wife  and  two-year-old 
child.  They  are  not  invahds,  but  strong 
persons  capable  of  much  physical  re- 
sistance. The  man  and  wife  sleep  in  a 
bed  upon  a  balcony  overlooking  the 
Hudson,  and  the  child,  who  has  never 
slept  indoors,  lies  in  a  crib  beside  them. 
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"At  first,"  said  the  head  of  the  family 
to  me,  "it  seemed  strange  to  wake  up  of  a 
winter  morning  and  look  down  upon  the 
river  full  of  floating  ice  and  to  see  the 
.  snow  lying  deep  upon  the  top  of  the  cliff. 
But  soon  I  got  used  to  it,  and  suffered  no 
discomfort  of  any  sort.  But  whenever 
I  travel  and  have  to  sleep  in  a  hotel  bed- 
room or  in  a  Pullman  car  I  find  it  uncom- 
fortable indeed." 

Sleeping  balconies  are  easily  arranged. 
For  $200  or  $300  you  may  build  an  upper 
story  on  your  back  porch,  roof  it  over, 
screen  the  sides  and  have  canvas  curtains 
to  let  down  when  it  rains  or  blows  too 
iiard.  Most  sleeping  balconies  are  boarded 
up  all  around  about  three  feet  from  the 
floor,  so  as  to  shut  out  the  view  of  one's 
airy  bed  from  the  window  across  the 
way.  The  dressing  and  undressing  are 
usually  done  in  an  inside  room,  so  as  not 
to  make  them  a  neighborhood  affair,  and 
also  to  prevent  undue  exposure  to  cold  in 
the  winter  time. 

Those  who  have  sought  to  cut  down 
the  expenses  of  their  sleeping  balconies 


have  in  some  cases  made  them  just  large 
enough  for  the  bed  into  which  they 
crawl  from  a  door  or  window,  and  still 
others  have  resorted  to  a  device  known 
as  a  window  tent,  which  is  so  arranged 
that  the  bed  may  sit  beside  an  open  win- 
dow and  the  upper  part  of  the  couch  be 
covered  by  the  tent  which  fits  tightly 
against  the  casement  at  one  end  and  does 
not  admit  the  cold  air  to  the  rest  of  the 
bedroom.  In  this  way  many  sleep  out  of 
doors  in  their  own  bedchambers  and  get 
the  full  benefit  of  the  pure  outside  air 
summer  and  winter. 

Fresh-air  tubes  running  from  the  win- 
dow to  the  head  of  the  bed  and  fitting 
tightly  down  all  about  it,  are  also  em- 
ployed. These  tubes  are  of  canvas  and 
are  about  the  diameter  of  an  apple- 
barrel.  They  may  be  made  of  a  length 
to  admit  of  placing  the  bed  in  any  de- 
sired position  in  the  room. 

The  window  tents  and  tubes  are  easily 
constructed  by  any  amateur  'carpenter 
who  can  stretch  canvas  over  a  wooden 
frame  and  tack  it  down,  and  it  is  sur- 
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prising  that,  considering  their  cheapness, 
more  run-down,  nervous  people  do  not 
avail  themselves  of  this  opportunity  for 
vital  renovation  and  recuperation.  For 
the  nerves  there  is  nothing  like  the  open 
air,  especially  the  cold  air  of  winter, 
which  all  medical  men  agree  is  the  best 
tonic  known  and  the  most  powerful  of 
all  tissue-building  agents. 

But  it  is  very  important  that  the  body 
of  the  open  air  sleeper  should  always  be 
kept  warm. 

"The  first  essential,"  said  a  lady  of  my 
acquaintance  who  has  slept  for  five  years 
in  the  open  air  on  a  balcony  at  her  home 
in  our  village,  "is  to  have  several  woolen 
blankets  over  the  mattress.  I  never  use 
cotton  sheets  in  cold  weather,"  said  she. 
"I  don't  use  a  very  heavy  covering,  three 
or  four  light-weight  blankets  being  suf- 
ficient in  winter.  The  nightgown  or 
pajamas  must  be  woolen  and  over  that  I 
pull  on  an  eider-down  robe  with  a  large 
hood  which  comes  down  low  upon  my 
forehead.  Loose  knitted  socks  and,  in 
very  cold  weather,  a  large  hot-water 
bottle,  complete  the  arrangements  for 
being  as  comfortable  as  in  a  heated 
room." 

Another  woman  who  lives  in  the  same 
village  slept  out  upon  a  large  open 
veranda  all  last  autumn  and  winter.  The 
veranda  was  latticed  save  for  four  large 
openings  and  was  provided  with  storm 
curtains.  This  woman  was  troubled  with 
insomnia  before  she  began  to  sleep  out  of 
doors. 

"Now,"  she  says,  "I  sleep  soundly  all 
night  and  am  never  awakened  by  the 
barking  of  dogs  or  by  early  rising  chick- 
ens. My  physical  resistance  is  greater. 
I  don't  feel  cold  in  houses  where  other 
people  shiver.  So  great  is  the  pleasure 
of  my  outdoor  nights  that  I  could  not  be 
hired  under  any  consideration  to  sleep  in 
a  house." 

It  is  difficult  to  make  application  of 
the  various  outside  sleeping  devices  to 
the  city  home  unless  a  family  has  a  whole 
house  to  itself.  But  apartment-house 
landlord^  make  no  objections  to  window 
tents,  provided  they  are  not  on  the  fronts 
of  houses.  As  a  rule,  window  tents  are 
all  that  the  open  air  sleeper  of  the  city 
can  employ  for  his  purpose,  as  the  fire 
ordinances  of  most  large  towns  will  not 
permit  roof  tents  save  in  isolated  places. 


and  no  sleeping  is  allowed  upon  fire- 
escapes.  Where  a  roof  shack  is  permit- 
ted, it  can  be  built  with  lattices  or  screens 
or  wide-open  spaces,  properly  provided 
with  curtains  to  protect  against  wind  and 
storm. 

One  objection  to  a  window  tent  in  an 
apartment  house  is  that  an  early-rising 
boy,  with  a  turnip  or  a  potato,  can  make 
things  very  unpleasant  for  the  person 
under  it,  but  where  obviousness  or  queer- 
ness  of  exterior  effect  is  avoided  this  is 
not  likely  to  occur.  A  window  tent  may 
be  screened  by  a  common  covering,  or  it 
may  be  made  to  look  like  one,  and  then 
there  is  no  potato  temptation  to  over- 
come the  small  boy. 

All  last  summer  I  slept  out  of  doors  on 
the  shore  of  Puget  Sound,  in  the  state 
of  Washington  where  there  is  plenty  of 
rain;  but,  under  cover  of  a  good  broad 
sheet  of  canvas,  I  did  not  get  wet  and 
was  never  so  cold  in  the  morning  that 
I  could  not  thoroughly  enjoy  a  plunge 
into  the  salt  water  before  sitting  down 
to  breakfast  with  an  excellent  appetite. 

In  raw  or  wet  weather  some  sort  of 
shelter  is  necessary  in  a  camp,  as  even  the 
most  enthusiastic  camper  will  admit.  But 
it  will  be  surprising  to  many  to  learn  how 
small  and  light  this  shelter  may  be.  I 
have  traveled  over  the  Dakota  plains  with 
my  house  in  my  hand,  as  it  were,  my 
entire  outfit  consisting  of  a  small  bag 
and  a  shawl-strap  parcel,  weighing  only 
nineteen  pounds.  The  parcel  contained 
a  warm  woolen  blanket  and  a  five-by- 
seven  "silk"  tent.  The  tent  was  coated 
with  paraffine  and  was  absolutely  water- 
tight. Thus  I  was  well  protected  against 
the  elements.  Free  ventilation  was  se- 
cured by  slits  in  the  front  and  rear  walls 
near  the  ground. 

But  most  enjoyable  of  all  experiences 
of  this  sort  is  to  crawl  into  one's  sleeping 
bag  and  lie  out  on  the  good  gray  earth 
under  the  friendly  stars.  Stars  are  the 
best  of  company  and  one  never  tires  of 
them.  It  is  not  necessary  on  your  part 
to  say  a  word,  but  simply  to  lie  there  and 
enjoy  their  bright  eloquence  while  you 
grow  drowsier  and  drowsier  and  the 
night  breeze  lulls  you  into  a  most  bliss- 
ful slumber. 

My  experience,  as  well  as  that  of 
nearly  every  other  outdoor  sleeper  that  I 
have  met,  proves  one  fact  conclusively: 
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The  number  of  indoor  sleeping  hours  can 
be  cut  in  two  by  the  outdoor  slumberer 
without  ill-effects,  and  no  one  who  sleeps 
afield  ever  requires  in  one  night  more 
than  six  or  seven  hours  of  tired  Nature's 
sweet  restorer,  unless  he  has  been  sleep- 
starved  before  hand. 


Summer,  of  course,  is  the  ideal  time 
for  sleeping  out  of  doors,  and  this  sum- 
mer as  many  of  us  as  can  do  so  should 
lie  out  every  night  and  look  up  at  the 
stars  and  get  some  of  that  large  inspira- 
tion which  is  denied  to  us  in  the  stale  air, 
the  heat  and  the  dust  of  rooms. 


A    LONG    LOOK    FOR    WATER 


By 


CHARLTON  LAWRENCE  EDHOLM 


TO  what  lengths  will  not  a  man 
go  for  water !  The  picture  of 
the  wanderers  in  the  desert 
gasping  their  life  away  be- 
tween the  parched  earth  and 
the  pitiless  sky,  the  old  sea  tales  of  ship- 
wrecked sailors  on  the  raft,  p.erishing 
with  thirst  yet  unable  to  drink,  how 
vividly  they  make  us  realize  that  water  is 
more  precious  than  diamonds  or  gold, 
that  water  is  life  itself.  And  what  the 
full  canteen  is  to  the  prospector  in  a 
thirsty  land,  just  that  is  an  abundant 
water  supply  to  a  city. 

Out  in  the  southwestern  corner  of  our 
country  we  have  seen  a  city  of  a  third 
of  a  million  people  whose  future  growth 
was  seriously  menaced  by  a  foreseen 
lack  of  water  to  provide  for  its  con- 
stantly increasing  population. 

A  few  years  ago,  Los  Angeles  was 
brought  face  to  face  with  the  biggest 
problem  of  its  existence.  The  engineers 
of  its  municipal  water  system  were  able 
to  report  accurately  the  number  of  peo- 
ple which  that  limited  system  could  sus- 
tain, and  some  of  the  very  best  engineer- 
ing talent  in  the  country  set  to  work  to 
solve  that  problem.  Water  must  be  had 
at  any  price.  Like  our  desert  prospector, 
the  engineers  looked  about  for  the  near- 
est available  supply.  As  they  would  say 
out  in  the  range,  "It  was  a  long  look," — 
about  two  hundred  and  fifty  miles.  That 
was  where  they  had  to  go  for  sufficient 
water  to  sustain  the  future  population 
of  Los  Angeles.     And  the  quarter  of  a 


thousand  miles,  or  thereabouts,  extended 
over  a  country,  the  desolation  of  which 
cannot  be  realized  by  a  man  who  has  not 
known  the  desert.  Leagues  and  leagues 
of  barren,  wind-driven  sands  of  the 
Mojave  must  be  crossed,  canyons  deep 
and  wide  must  be  leaped  with  flumes  or 
linked  with  siphons,  and  mountains 
must  be  bored  with  tunnels  whose  length 
aggregate  thirty-eight  and  a  half  miles, 
the  greatest  of  them  being  of  a  length  of 
26,860  feet.  And  all  along  this  two  hun- 
dred and  fifty  miles  there  must  be  a 
gradual  down  grade  except  at  certain 
points  where  there  is  a  direct  fall  of 
hundreds  of  feet,  for  in  no  part  of  its 
course  does  the  aqueduct  depend  on  a 
pumping  plant,  but  from  the  Owens 
River  to  the  city  of  Los  Angeles  the 
waters  of  the  Sierras  are  to  flow  by  their 
own  weight. 

This  undertaking  is  an  engineering 
feat  which  is  claimed  to  be  second  only 
to  the  Panama  Canal  project  in  the  mag- 
nitude of  its  operations  and  the  diffi- 
culties which  must  be  surmounted.  It  is 
a  great  city's  struggle  for  existence,  for 
when  a  city  ceases  to  grow  it  ceases  to 
exist. 

To  one  who  has  an  eye  for  such  things 
there  is  an  element  of  romance  about 
this  big  undertaking  that  seems  to  out- 
weigh even  the  significance  of  the  sta- 
tistics, appalling  arrays  of  numerals  and 
ciphers,  which  convey  little  to  the  aver- 
age mind.  Of  what  interest  is  it  to  us 
that  this  aqueduct  will  deliver  between 


two  hundred  and  fifty  and  three  hun- 
dred  million    gallons  per   day,   that  the 
cost    will    be    twenty- four    and    a    half 
million   dollars,   that  the  work  will  re- 
quire over  a  miUion  barrels  of  cement 
and    more    than    twenty-three    million 
pounds  of  steel,  compared  with  the  fact 
that   the   man   whose   br^n   directs  the 
work  was  once  a  common  seaman  and 
later  a  cleaner  of  ditches  in  the  water 
system  of  which  he  is  now  the  head? 
That  is  William  Mulholland,  Chief  Engi- 
neer of  the  aqueduct.     How  much  less 
does   it   stimulate 
the  imagination  to 
be  told  that  eight 
and  a  half  million 
cubic  yards  of 
loose   earth   must 
be   excavated   to- 
gether   with    one 
million  and  more 
cubic   yards  'of 
rock  than  to  learn 
that  the  man 
whose  mind  first 
conceived  the  idea 
of    diverting    the 
waters   of   the 
Owens  River  was 
once   a   rancher 


upon  its  banks?     That  is  Fred  Eaton, 
who   was   one   time   city   engineer   and 
afterwards     mayor     of     Los     Angeles. 
And  how  much  of  the  story  will  never 
be  told,   that  part  of   the   story   which 
has    the    greatest    element    of    human 
interest,  the  plans  and  struggles  to  make 
an  idea  which  men  laughed  at  as  impos- 
sible, while,  preposterous,  a  solid  and  in- 
disputable   fact?    And    the    plots    and 
counterplots   involved    in   the   prelimin- 
aries in  this  plan,  the  secret  purchase  of 
land  and  water  rights,  the  careful  guard- 
ing  of   a   secret? 
For  if  it  were  dis- 
closed   at  that 
stage  of  the  game 
that    titles    along 
the  proposed  right 
of  way  were  being 
bought    for    that 
purpose,  it  would 
have    meant    that 
land  speculators 
would    have 
stepped  in  be- 
tween the  owners 
and  the  city,  and 
by   their   greed 
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of  millions,  or  even  made  the  project 
impossible.  Of  these  things  we  shall  learn 
little  unless  the  great  silent  men  who  do 
things  become  reminiscent. 

But,  meanwhile,  the  big  fact  in  itself 
has  a  romance  that  attaches  to  all  great 
things,   the   Sphinx,   the   Pyramids,  the 
Colosseum  and,   for  our  grandchildren, 
the  skyscraper.  To  turn  aside  the  waters 
of   a    river   nearly    four   thousand    feet 
above  the  sea  and  send  it  gushing  and 
hurtling    through    the    mountains    and 
across  the  deserts  to  a  waiting  city,  to 
miles  upon  miles  of  land  that  yearn  for 
its  fertilizing  embrace,  seems  not  merely 
a  feat  of  engineering  skill  but  a  god- 
like gift   of   life.     The   details   of  con- 
struction are   forgotten   momentarily  at 
the  thought  of  a  deed  which 
the     Greeks     might     have 
made    immortal    by    some 
tale   of  a  young  god   im- 
prisoned in  the  mountains 
who  being  set  free  by  pig- 
mies delving  in  the  earth, 
rushes   down  to  clasp   his 
bride,    the    broad,     virgin 
acres,  and  how,  in  his  grati- 
tude,  he   blessed   the   race 
which  had  set  him  free,  and 
made  them  the  heirs  of  un- 
told riches. 

Away  up  in  the  Sierras, 
12,000  feet  above  sea  level, 
the  waters  have  their  origin 
in  numerous  streams  that 
find  their  way  to  the  Owens 
River  in  the  valley.  The 
waters  of  the  river  are 
diverted  about  thirty-five 
miles  above  Owens  Lake 
by  an  open  canal,  through 
the  valley  and  carried  along 
the  Alabama  Hills  around 
and  above  their  natural 
reservoir,  the  brackish  lake, 
a  body  of  water  which  has 
no  outlet. 

The  work  for  the  first 
twenty  miles  from  the  in-  - 
take  is  done  by  two  suction 
dredges  which  make  use  of 
the  principle  involved  in 
hydraulic  mining,  cutting 
away  the  banks  by  means 
of  a  hose.  This  part  of  the 
aqueduct  is  a  canal  about  om  < 


sixty  feet  long.  Beyond  this  point  lo 
the  Haiwee  Reservoir,  steam  shovels  will 
do  the  work.  At  the  Haiwee  Reservoir 
is  a  power  drop  which  will  develop  a 
great  amount  of  electric  energy.  Below 
this  drop  is  sbout  fifteen  miles  of  com- 
paratively easy  digging  and,  going  on 
the  principle  of  getting  the  hard  work 
done  first,  the  activities  of  the  construc- 
tion force  are  concentrated  on  the  fol- 
lowing divisions,  where  tunnels,  flumes 
and  siphons  are  required. 

Just  before  plunging  into  the  Mojave 
Desert  there  is  an  especially  nigged 
country  to  be  crossed  and  bored.  The 
Jajvbone  Canyon  will  require  a  huge 
siphon  composed  of  steel  pipe,  eight  feet 
in    diameter    at    the    lowest    point    and 


about  ten  feet  at  the  highest  points.  Then  its  light  under  2  bushel.  Here  the  rail- 
come  miles  and  miles  of  tunnels,  flumes  road  passes  one  of  the  big  construction 
and  more  tunnels.  The  traveler  by  train  camps ;  quite  a  fair-sized  town,  it  is,  laid 
on  the  branch  line  from  Mojave,  known  out  with  military  precision  with  field 
as  the  Sage-Brush  Special,  can  see  a  line  hospital,  commissary  and  all  that  is  re- 
along  the  mountains,  quite  as  straight  as  quired  for  the  comfort  of  the  laborers, 
if  it  had  been  drawn  by  a  gigantic  ruler  It  is  interesting  to  note  that  the  esti- 
upon  a  flat,  painted  background.  Where  mates  for  the  conduit  in  the  Mojave 
this  line  is  broken,  it  has  merely  pierced  division  did  not  include  the  cover  of  con- 


some  spur  of  the  range,  and  where  it  is 
visible  he  can  trace  it  to  a  point  where 
the  steam  shovel  is  tirelessly  cutting  and 
cutting  the  great  trench. 

At  Mojave  the 
main  line  of  the 
Southern  Pacific 
crosses  the  aqueduct, 
and  there  the  trav- 
eler will  see  the  cov- 
ered conduit  with  its 
upright  projecting 
ribs  to  add  strength 
to  the  cover.  With  a 
very  practical  sense 
of  the  value  of  ad- 
vertising —  a  char- 
acteristic of  Los 
Angeles,  by  the  way 
— the  officials  have 
placed  a  sign  at  this 
point  stating  that  it 
is  a  part  of  the  Los 
Angeles     Aqueduct. 

It   is   not   "the   Los  thr  whithev 

Angeles  way"  to  hide  ShowinK  lunnci  ci 


Crete  and  twisted  rods,  but  merely  pro- 
vided for  a  trench  lined  with  concrete. 
So  well  have  the  engineers  kept  within 
their  estimate,   however,  that  they   will 
be   able    to   provide 
the    eight-and-a-half 
by  twelve-and-a-half 
foot  conduit  with  a 
cover,   and    yet    ex- 
pend no  more   than 
the    amount    origin- 
ally called  for. 

After  crossing 
about  thirty  miles  of 
the  Mojave  Desert, 
the  aqueduct  once 
more  enters  the  hilly 
country  of  the  Ante- 
lope and  Elizabeth 
divisions,  in  the  lat- 
ter of  which  is  lo- 
cated the  great  (ive- 
niile  tunnel  and  the 
second  power  drop. 
there  being  a  fall  of 
something  more 


A  STEAM  SHOVEL  CUTTING  OUT  THE  PATH  FOR  THE  AQUEDUCT. 


HYDRAULIC  DREDGE  BEGINNING  THE  WORK  NEAR  THE  INTAKE,  OWENS  VALLEV. 


HERE  THE  DREDGE  HAS  BIT  OUT  A  WATERWAY  SEVENTY-EIGHT  FEET  WIDE. 


than  a  thousaml  feet  in  the  Elizabeth 
division. 

The  third  power  drop  brings  us  into 
another  hilly  country,  with  tunnel  after 
tunnel,  two  siphons  and  three  reser- 
voirs, the  lowest  of  which  is  an  elevation 
above  sea  level  of  a  little  more  than 
eleven  hundred  feet.  From  this  reser- 
voir, the  San  Fernando  No,  2,  the  dis- 
tributing system  of  the  city  water  works 
will  carry  the  water  into  Los  Angeles. 

Such  is  the  verj-  briefest  survey  of  the 


course  of  the  world's  longest  aqueduct- 
It  hardly  hints  at  the  difficulties  encoun- 
tered and  overcome.  For  three  years 
the  details  of  this  work  were  planned 
out,  and  such  great  foresight  was  used 
that  there  has  been  no  hitch  in  the  work, 
no  costly  waiting  to  rectify  mistakes,  but 
every  detail  has  dovetailed  smoothly. 
Although  in  the  preliminary  work  there 
were  parts  of  the  country  which  had  to 
be  crossed  that  were  too  rugged  for 
even  the  sure-footed  little  burros,  yet  the 
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road-builder  and  the  caterpillar  traction 
engine  which  linds  its  own  roads,  and 
the  steam  railroad  were  pressed  into 
service.  The  Southern  Pacific  has  pro- 
jected a  branch  line  from  Mojave.  to 
parallel  the  aqueduct,  and  a  large  part 
of  the  distance  from  Mojave  to  the  in- 
take is  already  constructed. 


selves,  to  say  nothing  of  the  cement  mill 
with  its  capacity  of  a  thousand  barrels 
of  cement  a  day. 

The  plant  and  the  town  site  of  Mono- 
lith, on  the  Southern  Pacific  railroad 
near  the  Tehachapi  Pass,  are  owned  by 
Los  Angeles.  The  city  is  the  owner  of 
a  valuable  clay  deposit  about  a  mile  from 


A  CAMP  OF  THE  ENGINEERS  IN  THE  MOUNTAINS. 


In  telling  about  the  details  of  the 
aqueduct  work  it  is  difficult  to  know 
where  to  begin  and  where  to  stop.  The 
municipal  power  plants,  which  operate 
the  dredges  and  supply  power  all  along 
the  line;  the  telegraph  and  telephone 
systems,  which  connect  every  camp  with 
the  headquarters  in  a  big  Los  Angeles 
office  building ;  the  arrangements  for 
housing  and  caring  for  the  laborers ;  all 
these  are  big  enough  for  articles  in  them- 


the  plant,  and  of  three  limestone  quarries 
about  five  or  six  miles  distant  in  the 
opposite  direction.  The  clay  is  scooped 
from  the  lake  bed  by  means  of  a  dredge 
operating  an  "orange  peel"  bucket,  the 
bucket  or  scoop  resembling  the  four 
sections  of  a  quartered  orange.  An 
aerial  tramway  carries  the  clay  to  the 
mill  across  the  Southern  Pacific  tracks. 
From  the  quarries,  the  limestone  is  con- 
veyed by  a  municipally-owned  railway  to 


HAULING  CONCRETE  MATERIAL  ACROSS  THE  CALIFORNIA  DESERT. 


the  mill,  where  it  is  crushed  and  ground, 
mixed  with  pulverized  clay  and' burned 
in  the  immense  revolving  kilns.    This  is 
said  to  be  the  only  municipally -owned 
cement  plant  in  the  world.    In  fact,  Los 
Angeles  is  setting  a  pace 
in    municipal     ownership 
which  makes  it  possible  to 
discuss  that  condition,  not 
as  a  theory  but  a  well- 
tried  fact. 

In  the  first  place,  Los 
Angeles  owns  its  water 
system ;  not  anything  very 
wonderful  in  that,  al- 
though some  cities  are 
still  groaning  under  the 
despotism  of  a  few 
"water-barons"  who  check 
the  growth  of  such  com- 
munities by  excessive  tax- 
ation. But  here  is  a  city 
which,  having  once  come 
into  possession  of  its 
water  system,  not  only 
fosters  the  growth  of  the 
community  by  reasonable 
water  rates,  but  shows  a 
wonderful  foresight  in 
providing  for  the  future 
metropolis  of  the  South- 
west :  such  foresight  and 
executive  ability  a.s  is  at- 
tributed only  to  a  genius 
of  high  finance,  the  kind 
of  a  man  who — so  the  op- 
ponents of  municipal  own-  akrml  tram% 
crship  say — cannot  bo  in-  iikrhi.^y 


duced  to  work  for  the  benefit  of  the 
people,  but  only  for  his  own  enrichment. 
That  argument  is  now  upset.  Some 
of  the  best  brains  in  the  country  are  in 
the  service  of  Los  Angeles  in  its  aque- 
duct project. 

The  hardest  kind  of 
political  campaigning  was 
needed  to  get  the  project 
well  under  way.  The  peo- 
ple had  to  be  educated  to 
vote  with  intelligence  on 
the  bond  proposition.  The 
obstacles  were  interposed 
by  certain  "interests"  in 
the  state  legislature, 
which  required  keen 
brains  to  circumvent.  In- 
fluence was  also  brought 
to  bear  at  Washington, 
with  the  result  that  free 
right  of  way  was  granted 
through  government  lands. 
The  expenditure  of  the 
twenty-three  million  dol- 
lar bond  issue  requires  the 
highest  financial  and  ex- 
ecutive ability.  Part  of 
the  bonds  were  first  put 
on  the  market  during  the 
late  panic  and.  to  avoid 
paying  unnecessary  in- 
terest, only  such  amounts 
as  may  be  required  are 
sold  from  time  to  time. 
The  safeguarding  of  this 
Av  DELimmsc  huge  bond  issue  of  twenty- 
TKF    nifT,T  three  million  dollars  from 
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grafting  politicians  was  a 
part  of  the  work  in  which 
the  people  took  a  hand.  The 
appointment  of  a  man  with 
an  unsavory  political  record 
to  sit  on  the  board  which 
expended  this  money  was 
cause  enough  for  the  over- 
throw of  the  administra- 
tion responsible  for  the  un- 
desirable appointee.  The 
recall  was  invoked  and  the 
entire  city  government 
thoroughly  purged.  But 
that  is  another  story,  and  a 
big  one. 

Against  the  men  who  are 
directing  this  work  there 
has  been,  as  I  said  before, 
not  the  slightest  rumor  of 
graft  or  inefficiency.  In 
fact,  the  only  serious  com- 
plaint that  has  arisen  was 
in  the  one  department  oper- 
ated by  private  contract, 
the  commissary  department. 

That  a  municipality  can 
do  its  own  work  more  eco- 
nomically than  contractors,  is  demon- 
strated by  figures  which  show  that  bids 
received  were  higher  than  it  has  cost  the 
city  for  doing  the  work ;  in  some  cases 
even  twice  as  high.  The  single  item, 
'  that  the  conduit  across  the  Mojave 
Desert  is  finished  with  a  cover,  without 
going  above  the  estimate  for  an  uncov- 
ered trench,  emphasizes  the  point  I  wish 
to  make. 

In  this  case,  economy  is  not  another 
word  for  stinginess,  the  work  is  thor- 
ough-going in  every  detail  and  the  men 
are  treated  well.  The  law  forbids  the 
employment  of  the  cheapest  grade  of 
labor  on  the  coast,  the  Japanese,  and  the 
Chinese  coolies,  and  the  day's  work  is 
limited  to  eight  hours.  In  addition  to 
the  care  exercised  for  the  men's  comfort 


COMFLBTED  TUNNELS  THAT.  F 
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of  the  undertaking,  and  his  reply  was, 
"the  bonus  system,"  which  is  being  oper- 
ated with  such  success.  All  work,  above 
a  certain  day's  stint,  which  is  done 
within  the  eight  hours,  is  paid  for,  each 
man  on  the  shift  receiving  a  substantial 
addition  to  his  wage.  Mr.  Lippincott 
remarked  that  with  this  incentive  to 
work,  the  men  did  not  need  a  shift-boss 
to  urge  them  to  do  their  utmost.  The 
drones  are  weeded  out  by  the  laborers. 
It  seems  like  such  a  reasonable  proposi- 
tion, on  the  face  of  it,  for  an  employer 
to  pay  for  what  he  gets,  over  and  above 
the  average  day's  work,  that  the  only 
wonder  is  that  it  has  not  been  adopted 
everywhere.  On  a  big  construction  work, 
where  the  element  of  time  enters  so 
largely    into   the   contractor's   profit,    it 


and  health,  and  the  fair  rate  of  wages     would  be  a  matter  of  economy  to  adopt 


which  prevails,  there  is  an  excellent 
bonus  system  which  has  produced 
world- record-breaking  results  in  tunnel- 
boring. 

In  talking  over  the  aqueduct  project 
with  Mr.  J.  B.  Lippincott,  Assistant 
Chief  Engineer,  I  asked  him  what  he 
regarded  as  the  most  interesting  feature 


this  system,  and  not  only  avoid  labor 
troubles  but  also  increase  efficiency  of 
his  men. 

In  conjunction  with  the  work  on  the 
aqueduct,  the  Whitney  siphon  being  built 
at  Newhall,  California,  is  one  of  the 
most  interesting  pieces  of  concrete  con- 
struction in  the  world.     It  is  a  gigantic 


LINING  THE  CONDLIT  WITH  CEMENT. 


pipe,  nine  hundred  feet  long  and  ten  feet 
inside  diameter,  which  drops  sixty-five 
feel  into  a  little  valley  and  rises  to  prac- 
tically the  same  height  on  the  hillside 
opposite.  When  completed  it  will  Have 
a  capacity  of  430  cubic  feet  per  second. 

The  siphon  joins  a  tunnel  at  each  end, 
and,  as  the  great  pipe  is  cylindrical,  there 
is  a  gradual  change  in  the  shape  of  the 
forms  from  the  arched  roof  and  level 
floor  of  the  tunnel  to  the  cylinder.  This 
siphon  is  said  to  be  the  largest  concrete 
pipe  in  the  world,  the  next  largest  having 
been  built  as  part  of  the  United  States 
Reclamation  Service  project  at  Belle 
Fourche,  South  Dakota. 

In  addition  to  supplying  the  city  with 
water,  and  irrigating  vast  tracts  of  arid 
land,  there  is  one  other  advantageous 
feature  of  the  Los  Angeles  aqueduct 
project,  which  would  require  a  separate 


article  to  discuss  in  any  detail,  that  is, 
the  energy  developed  by  the  stream  of 
falling  water  at  the  various  power  drops. 
It  is  estimated  at  something  like  50,000 
horse-power,  steady  flow  day  and  night, 
with  provisions  for  increasing  to  120,000 
horse-power,  peak  load,  as  required. 
This  is  enough  to  do  the  work  of  the 
city,  running  the  cars  and  lighting  the 
streets,  with  power  to  spare.  What  that 
means  to  Los  Angeles  as  a  manufacturing 
center  can  be  imagined.  To  bring  50,000 
horse-power  or  more  into  a  metropolis, 
which  has  a  good  harbor,  excellent  rail- 
road facilities  and  the  southwestern  part 
of  the  United  States  and  Mexico  as  a 
market  near  at  hand,  that  item  alone 
would  justify  the  expenditure  of  the 
approximately  twenty-five  million  dol- 
lars,— and  this  is  just  a  side  issue  of  the 
Los  Angeles  Aqueduct. 


A  JAPANESE  FANCIER'S  COLLECTION  OF  DWARFS. 


DWARF    TREES    AS    DECORATIONS 

By 
RENE    BACHE 


THE  culture  of  dwarf  trees  bids 
fair  to  become  a  fad  in  this 
country,  our  multi-millionaires 
having  taken  quite  a  fancy  to 
them.  In  Japan,  as  everybody 
knows,  they  have  been  long  familiar — the 
method  adopted  for  their  production 
being  a  sort  of  systematic  starvation.  The 
seeds  are  started  in  gourds,  and  the  re- 
sulting plants,  all  through  their  lives,  are 
supplied  with  a  minimum  of  poor  soil, 
and  crowded  in  every  possible  way. 

By  such  means  the  noble,  sky-search- 
ing pine  is  reduced  to  a  mere  pigmy  a 
foot  or  so  in  height,  likewise  the  lofty 
oak,  which  becomes  a  ridiculous  minia- 
ture of  its  proper  self.  The  same  proc- 
esses are  applied  to  various  other  species, 


including  the  "monkey  puzzle"  tree, 
which,  though  centuries  old,  grow  in 
rows  of  little  pots  for  the  admiration  and 
amusement  of  amateurs. 

The  dwarfing  of  trees  for  practical 
horticultural  purposes,  of  course,  is  fa- 
miliar enough.  Mr.  Luther  Burbank, 
commonly  known  as  the  "plant  wizard," 
has  recently  produced  a  pigmy  chestnut 
tree,  by  crossing  a  Japanese  with  an 
American  variety,  which  yielded  fruit  six 
months  from  the  seed.  Its  burrs,  and  the 
nuts  contained  in  them,  are  as  large  as 
those  borne  by  an  ordinary  sized  chestnut. 

Apple  trees  are  dwarfed  for  the 
orchard  usually  by  grafting  desirable  va- 
rieties either  upon  the  quince  or  upon  a 
small  wild  apple  known  as  the  "Paradise 


Com  pa  re  with  tUf.  hat. 

stock."  Such  trees,  kept  carefully  pruned 
to  reduce  their  size,  are  sometimes  not 
more  than  five  or  six  feet  high,  and  yet 
bear  large  fruit.  The  same  thing  is  done 
with  the  pear,  by  grafting  it  on  the 
quince. 

By    similar    means   cherry    trees    are 


made  dwarfs,  and  are  used  on  dinner 
tables  nowadays  for  decorative  purposes 
— with  trunks  not  more  than  an  inch  and 
a  half  in  diameter,  though  four  or  five 
years  old.  The  little  trees  are  never 
permitted  to  grow  more  than  three  feet 
high.  At  the  proper  season  they  are  set 
in  pots,  and  placed  in  the  hothouse  for 
the  purpose  of  forcing  them  into  fruit. 
Finally,  when  the  fruit  appears,  most  of 
the  cherries  are  removed  while  immature 
with  a  pair  of  scissors,  only 
one  hundred  or  so  being 
allowed  to  ripen.  As  a 
result,  they  are  far  superior 
in  size  and  quality  to  the 
best  of  ordinary  cherries. 

The  agricultural  experi- 
ment station  at  Brookings, 
South  Dakota,  is  at  present 
trying  to  create  for  the 
prairie  region  of  the  North- 
west hardy  dwarf  varieties 
of  apples  and  pears— trees 
of  absurdly  small  sizes, 
only  four  or  five  feet  in 
height,  but  yielding  the 
biggest  kind  of  fruit.  They 
are  expected  to  add  very 
importantly  to  the  agricul- 
tural wealth  of  that  part  of 
the  country. 


i 


THOSE    ARKANSAS    DIAMONDS 

By 
HARRY    F.    ROHR 


FOR  th*;  firU  time  in  iJie  gefA'/^tc 
hi-U/Ty  t,i  N'lrth  America,  dia- 
nwm'Ii  have  tjeen  f'Ain'l  in  the 
r^ri^'m^l  matrix — in  Arkansas. 
Three  c/mjranies  already  are 
'jJiCTatinjif  in  the  fit-Id  and  tnore  than 
seven  htin/lred  'Manninds  have  been 
('rtind,  ihfi  lar^'-^t  of  ihem  weighing 
<ix  aiwl  one-half  carats.  While  of 
crtifM:  many  of  the  sf^mcs  are  small 
and  aInrvM  w<7nhless.  that  is  a  charactcr- 
i«ric  of  every  diami-md  field.  The  larger 
'.f'rtM-1,  however,  are  of  excellent  quality 
an'l  miy  Ire  cut  into  finished  fjcms  with 
no  ni*»re  than  the  average  loss  in  weight. 
They  ran^e  in  color  fnwn  the  purest  blue- 


white  to  canar)-  yellow  and  browiL  Of 
the  stones  dijcm-ered.  one  is  aD  absolutely 
flawless  blue  white  gem  we^liing  four 
and  nine-thirty-seconds  carets.  .\iKither  is 
an  absolutely  flawless  canar>-  yellow  gem 
weighing  one  and  one-half  carats,  so  per- 
fect in  shape  as  to  require  almost  no  cut- 
ting to  make  it  a  marketable  gem.  One 
diamond  still  reUined  in  the  matrix  in 
whkh  it  was  formed  is  estimated  to  weigh 
between  three  and  four  carats  and  ap- 
parently is  flawless. 

As  yet,  only  the  surface  of  the  dia- 
mond field  has  been  touched,  and 
whether  untold  riches  lie  beneath  it  only 
time  can  tell.     For  the  present  the  indi- 
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cations  all  favor  the 
belief  that  the  mine 
will  become  an  im- 
portant factor  in  the 
diamond  supply  of  the 
United  States. 

That  the  Arkansas 
diamonds  are  not  the 
accidental  relics  of  a 
bygone  glacial  age 
and  that  the  field  is 
both  large  and  poten- 
tially immensely 
profitable  has  been 
thoroughly  estab- 
lished. The  most 
widely  known  dia- 
mond experts  in  the 
United  States  have 
pronounced  the  Ar- 
kansas gems  fully  the 
equal  of  the  South 
African  product  and 
equally  eminent  geol- 
ogists have  defined 
the  area  in  which  they 
are  found  and  pro- 
nounced it  a  true  dia- 
mond crater,  similar 
to  the  great  diamond 
mines  in  South  Af- 
rica, the  peridotite 
formation  in  each 
being  essentially  simi- 
lar. 

As  with  every  other 
great  mineral  strike, 
the  Arkansas  diamond 
field  was  discovered 
by  accident.  It  was 
known  as  early  as 
1842  that  there  was  a 
deposit  of  peridotite 
in  Pike  County  and  in 
1890.  John  C  Bran- 
ner,  the  State  Geolo- 
gist, mapped  out  the 
area.  Still,  while  ev- 
erybody knew  that 
diamonds  usually  are 
found  with  peridotite, 
or  in  it,  nobody  ever 
seemed  to  associate 
the  Arkansas  perido- 
tite field  and  the  pos- 
sibility of  diamonds 
being     found     there. 


Then  along  came  John 
Wesley  Hud  dies  ton 
in  search  of  health 
and  incidentally  a  gold 
mine.  A  rough  patch 
of  rocks  and  timber 
that  sloped  gently 
down  to  the  banks' of 
the  Little  Missouri 
River  in  Pike  County, 
a  few  miles  from  the 
village  of  Murfrees- 
boro,  struck  his  fancy 
and  he  bought  it  for 
considerably  less  than 
the  cost  of  the  motor 
car  that  he  rides 
around  in  now.  He 
was  a  thorough  be- 
liever in  the  amateur 
prospector's  axiom 
that  "Gold  is  where 
you  find  it."  and  the 
Arkansas  hills  looked 
as  good  to  him  as  any 
other. 

So  Huddleston  built 
himself  a  log  cabin 
and,  between  hunting 
and  fishing  and  tend- 
ing a  little  garden 
patch,  he  roame<l  the 
country  leaving  the 
print  of  his  pros- 
pector's hammer  here 
and  there  and  filling 
his  pockets  with 
"specimens."  Arkan- 
sas is  as  full  of  crys- 
tals as  it  is  of  "razor- 
back  hawgs"and  there 
were  some  of  them  on 
Huddleston's  place. 
In  his  wanderings  he 
picked  up  a  few  of 
them  to  add  to  the 
mineral  collection  in 
his  cabin.  One  day 
in  August,  1906,  he 
picked  up  a  small 
crystal  that  seemed 
different  from  the 
others  he  had  found. 
It  held  and  reflected 
the  light  better  than 
others  he  had  noticed. 
Still  he  knew  that  the 
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whole  Ozark  region  abounded  in  crys- 
tals   from    which    the    widely    known 
Hot   Springs   "diamonds"   are   cut   and 
the   latest   specimen   merely   roused   his 
curiosity   for  a  moment  and   was  then 
thrown   into  a  cabinet  with  the  Others. 
There  it  caught  the  eye  of  his  wife  and  it 
was  she  who  suggested  that  it  might  be 
a  real  diamond.    It  was  tried  on  a  piece 
of  glass  and  right  tliere  Huddleston  made 
a    discovery 
that     threw 
himself  and 
his  wife  and 
the    rest    of 
Arkansas 
into  a  fever 
of    excite- 
ment.   That 
particular 
crystal     and 
one  other  in 
the     cabinet 
cut     glass, 
while  all  the 
others 
merely   rub- 
bed smooth- 
ly over  it, 

'Huddle-  K»™o., 

ston's  wild- 
est flights  of  fancy  had  never  contem- 
plated a  diamond  mine.  He  had 
dreamed  of  gold,  but  diamonds !  It 
was  too  good  to  be  true.  He  hustled 
the  saddle  upon  his  old  mule  faster  than 
it  had  ever  been  done  before  and  went 
speeding  off  towards  Murfreesboro  with 
the  two  stones  wrapped  safely  in  a  box  in 
his  pocket.  Then  he  began  to  have 
doubts.  Probably  they  were  just  some 
crystals  a  little  harder  than  the  others. 
His  excitement  began  to  subside.  Just 
then  he  caught'  the  glint  of  another  crys- 
tal at  the  side  of  the  road  and  dis- 
mounted to  pick  it  up.  It  much  resem- 
bled the  others,  and,  with  new  hope, 
Huddleston  hurried  on  to  Murfreesboro, 
The  first  man  Huddleston  went  to  see 
in  Murfreesboro  was  the  cashier  of  the 
little  bank.  The  cashier  wasn't  a  dia- 
mond expert  but  he  was  wilUng  to  take 
a  sporting  chance  on  Huddleston's  find 
and  offered  fifty  cents  for  the  three 
stones.  Hyddleston  believed  that  at  that 
rate  he,  too,  could  afford  to  take  a 
sporting  chance  and  he  kept  them.  Judge 


Pinnix,     to     whom     Huddleston   .  next 
showed  the  stones,  tried  them  on  a  watch 
crystal  and  then  suggested  that  they  be 
sent  to  Charles  S.  Stifft,  a  jeweler  in 
Little  Rock,  for  an  expert  opinion.    Mr. 
Stifft  saw  at  a  glance  that  the  stones 
were  diamonds  and  like  a  practical  man 
he  at  once   formed  a  syndicate  to  buy 
Huddlestoi'.'s  land.    To  make  absolutely 
certain,     Mr.     Stifft,     who     had     some 
little  knowl- 
edge of  the 
geology     of 
diamonds, 
first     exam- 
ined    the 
Huddleston 
land,     and 
then   had 
the      stones 
examined 
by  other  ex- 
pert    jewel- 
ers.    Their 
verdict 
agreed   with 
his,    so   Mr. 
Stifft     took 
the  three  to 
""*'"""■  Dr.    George 

F.  Kunz, 
Vice-President  of  Tiffany's  and  prob- 
ably the  greatest  authority  in  the  United 
States  on  precious  stones. 

Dr.  Kunz  pronounced  the  stones  dia- 
monds all  right  but  he  also  showed  his 
visitor  a  map  locating  twenty-nine  other 
places  where  diamonds  had  been  found 
in  the  United  States,  sometimes  one 
stone,  sometimes  several,  each  time  prov- 
ing to  be  merely  a  glacial  deposit.  He 
was  not,  therefore,  deeply  impressed,  he 
said,  with  the  finding  of  three  diamonds 
unless  further  investigation  showed  that 
others  were  to  be  found  in  the  same 
place  and  in  the  matrix.  Until  stones 
were  found  in  the  matrix,  in  the  dia- 
mondiferous  "blue  ground"  deposited  by 
volcanic  actiori,  he  said,  it  never  could 
be  told  that  a  real  mine  existed.  The 
wisdom  of  Dr.  Kunz's  experience,  how- 
ever, was  that  it  never  can  be  told  where 
things,  and  especially  diamonds,  will 
turn  up.  He  took  enough  interest  in  the 
find  to  suggest  that  Dr.  Henry  S.  Wash- 
inf^ton,  an  eminent  geologist  of  New 
York,  be  employed  to  pass  expert  opinion 
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on  the  geology  of  the  field.  Dr.  Wash- 
ington already  was  familiar  with  the 
location,  having  visited  Magnet  Cove 
near  there  in  1900  and  written  two  pam* 
phlets  on  the  remarkable  paleozoic  strata 
there. 

Dr.  Washington  visited  the  Huddle- 
ston  place,  and  in  the  meantime  eighteen 
other  diamonds  had  been  picked  up  on 
the  surface,  making  twenty-one  in  all. 
After  an  investigation  lasting  several 
weeks,  he  gave  his  expert  opinion  that 
the  diamonds  had  come  from  a  real  cra- 
ter. A  personal  visit  by  Dr.  Kunz  fol- 
lowed and  whatever  doubts  he  may  have 
had  were  shattered  by  his  own  investi- 
gation. With  every  opinion  favorable, 
Mr.  Stifft  and  his  associates  began  to 
take  up  the  options  they  had  obtained 
and  to  spend  money  in  development 
work.  More  than  1,000  acres  of  land 
on  either  bank  of  the  Little  Missouri 
was  bought  in  and  a  core  drill  was  put 
to  work  to  define  the  limits  of  the  crater, 
or  diamond  "pipe."  The  drill  showed 
the  outcrop  of  the  crater  to  cover  fifty- 
six  acres  on  their  land,  while  there  was 
eight  acres  of  overflow  on  another  tract 
since  taken  up  by  the  Ozark  Diamond 
Company.  This  made  the  total  area  of 
the  crater  sixty-four  acres,  the  second 
largest  known  diamond  crater  in  the 
world.  The  Kimberly  mine  in  South 
Africa  is  the  largest,  covering  an  area 
of  eighty  acres.  The  other  South  Af- 
rican diamond  mines  range  from  four 
acres  up.  A  few  months  ago  another 
peridotite  area  was  discovered  two  and 
one-half  miles  northeast  of  the  Hud- 
dleston  tract  and  has  since  been  taken 
over  by  the  American  Diamond  Com- 
pany. No  diamonds  have  been  found 
there,  nor  has  any  crater  been  discovered 
as  yet. 

It  was  not  until  May  of  last  year  that 
active  operations  were  attempted  by  the 
Stifft  syndicate,  which  had  incorporated 
as  the  Arkansas  Diamond  Company.  A 
small  washing  and  concentrating  plant 
for  test  purposes  was  installed.  The  re- 
sults from  this  were  so  satisfactory  that 
the  small  plant  was  taken  out  and  a 
larger  one  put  in.  This  proved  a  dis- 
appointment. Whereas  the  small  plant 
had  recovered  an  average  of  seventy-one 
hundredths  of  a  carat  per  "load"  of  six- 
teen cubic  feet,  a  bonanza  yield,  the  large 


machine  recovered  only  twenty-one  hun- 
dredths of  a  carat.  Later  several  dia- 
monds were  found  in  the  tailings  of  the 
large  machine  and  it  was  discarded  as 
losing  too  large  a  percentage.  Still 
twenty-one  hundredths  of  a  carat  is  a 
good  yield.  The  average  from  the 
South  African  bonanza  mines  ranges 
from  thirteen-one-hundredths  of  a  carat 
in  the  Wesselton  to  twenty-three-one- 
hundredths  in  the  Premier  and  twenty- 
five-one-hundredths  in  the  Kimberly. 
The  stones  from  the  South  African 
mines  run  an  average  of  $10  to  $15  a 
carat  in  the  rough  and  the  same  valu- 
ation has  been  placed  by  the  experts  on 
the  Arkansas  diamonds.  The  three 
stones  found  by  Huddleston  were  valued 
at.$28  a  carat,  and  weighed  a  little  over 
six  carats.  Three  other  stones  weighing 
gross  four  and  eight-tenths  carats  were 
cut  at  Tiffany's  and  yielded  a  net  weight 
of  two  carats,  valued  respectively  at 
$175,  $75  and  $60  a  carat. 

After  considering  the  results  of  their 
tests  and  figures  on  diamond  production 
in  other  fields  the  company  concluded 
that  the  prospect  was  satisfactory  and 
it  is  now  equipping  the  mine  at  a  cost  of 
$125,000  with  the  machinery  necessary 
to  economical  mining  operations.  John 
T.  Fuller,  who  was  for  five  years  gen- 
eral manager  of  the  Dutoitspan  mine,  the 
largest  of  the  Kimberly  group,  is  super- 
intending the  work.  Whether  the  pro- 
duction will  be  large  enough  to  have  an 
important  effect  on  the  diamond  market 
in  the  United  States  will  be  known 
within  another  year.  For  the  present  all 
the  indications  are  that  it  will.  Dia- 
monds are  still  to  be  found  on  the  sur- 
face as  the  ground  is  being  cleared  of 
boulders  and  stumps,  but  to  determine 
with  any  degree  of  certainty  what  the 
average  yield  per  load  of  sixteen  cubic 
feet  will  continue  to  be  can  only  be  deter- 
mined by  washing  fifty  to  one  hundred 
thousand  loads  of  the  "blue  ground."  It 
is  estimated  that  more  than  one-half  the 
peridotite  outcrop  has  weathered  to  a 
depth  of  twenty  to  sixty  feet,  and  that 
more  than  one  and  one-half  million  cubic 
yards  of  diamondiferous  blue  ground 
can  be  taken  out  with  the  minimum  of 
effort. 

When  this  is  washed  and  the  dia- 
monds sorted  from  it,  the  owners  will  be 
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able  to  judge   approximately   what   the 
value  of  their  mine  is. 

The  Arkansas  diamond  field  lies  in 
Pike  County  and  is  about  one  hundred 
and  twenty  miles  from  Little  Rock.  The 
nearest  town  is  Murfreesboro,  a  village 
of  about  two  hundred  people.  A  rail- 
road has  just  been  built  through  the 
country.  Geologically,  the  diamond 
bearing  area  lies  in  the  Caddo  Group 
Quadrangle  on  the  east  bank  of  the  Lit- 
tle Missouri  River  near  the  junction  of 
Prairie  Creek  with  that  stream.  It  is  in 
a  rough  and  wooded  country  at  an  ele- 
vation of  about  four  hundred  feet  above 
sea-level.  The  country  is  well  watered 
and  the  climate  is  good.  The  diamond 
bearing  "pipe"  is  really  the  crater  of  an 
old  volcano  filled  up  solid  with  peridotjte, 
a  rock  of  bluish  green  color  known  in 
Africa  as  Kimberlite  and  generally  as 
"blue  ground."  The  use  of  this  latter 
name,  however,  is-  apt  to  be  misleading. 


since  persons  unacquainted  with  the 
diamond  mines  are  likely  to  take  it  for 
granted  that  "blue  ground"  means  a  soft 
clay  which  presents  no  difficulty  or  great 
expense  in  washing.  The  peridotite, 
however,  varies  considerably  in  hardness. 
In  most  cases  it  will  disintegrate  readily 
after  a  few  months  of  exposure  to  the 
atmosphere,  changing  to  a  dull  grayish 
or  yellowish  green  color.  It  then  can  be 
easily  pulverized  and  washed  and  the 
inclosed  diamonds  recovered.  The 
harder  variety,  called  hardibank,  remains 
solid,  however,  and  must  be  crushed  in 
order  that  the  diamonds  may  be  recov- 
ered. How  far  down  the  deposit  extends 
has  never  been  determined  in  any  mine. 
Usually  the  "pipe"  is  funnel-shaped  for 
the  first  hundred  feet  and  then  maintains 
a  uniform  circumference.  The  deepest 
mine  at  Kimberly  is  over  three  thousand 
feet  down  with  no  diminution  in  the 
quantity  of  diamond-bearing  rock. 


GOOD-BY.    TROLLEY    CAR! 


By 


HENRY    R.    JEVONS 


FOR  two  years  Thomas  A.  Edi- 
son and  R.  H.  Beach,  Electrical 
Engineer,  have  been  contriv- 
ing, scheming  and  conspiring 
secretly  behind  high  board 
fences  in  West  Orange,  New  Jersey,  to 
deprive  several  thousand  hard  working 
trolley  cars  of  their  jobs.  Judging  by 
present  indications  the  conspiracy  seems 
likely  to  be  a  success,  thanks  be ! 

For,  with  the  trolley  car  will  depart 
forever  its  outrageous  cost  of  main- 
tenance and  operation.  When  that  time 
comes  we  shall  have  the  pleasure  of 
knowing  that  the  stockholders  in  street 
railways  are  drawing  extra  dividends. 
Perhaps  they  may  even  let  us  have  the 
core  in  the  shape  of  three  cent  fares — 
but  no;  we  must  not  expect  too  much. 
Anyway,  when  the  trolley  car  is  gone 
we  can  take  down  the  clutter  of  wires 


overhead,  thus  making  it  possible  for 
the  band  wagon  to  drive  down  Main 
Street  without  danger  of  bisecting  the 
bass  drummer  in  his  golden  perch  away 
above  the  rest  of  the  musicians,  so  we 
can  have  circus  parades  once  more,  and 
that  will  be  a  great  deal. 

All  these  possibilities  are  crystallizing 
because  Edison,  years  ago,  got  the 
notion  that  he  could  make  a  better  stor- 
age battery  than  any  one  else  ever  did. 
The  sequence  of  events  which  grew  out 
of  that  notion  has  finally  led  up  to  a 
storage  battery  street  car  that  will  really 
run  and  carry  passengers.  Yes,  and  it 
can  get  back  to  the  barns  the  same  day. 
too,  which  is  more  than  some  storage 
battery  cars  have  been  able  to  do. 

Really,  it  did  not  seem  difficult  to  im- 
prove upon  the  original  lead  storage 
battery,  for  it  was  remarkable  chiefly  for 


what  it  could  not  do.  It  was  bulky,  it 
was  heavy,  it  was  weak,  it  was  as  cap- 
ricious as  a  girl  with  two  beaux,  it  was 
dirty,  and  the  odor  of  it,  while  being 
chai^:ed,  would  shame  a  soap  factory. 
Moreover,  the  sulphuric  acid  fumes  ate 
up  iron  and  steel  so  that  just  when  you 
particularly  wanted  your  vehicle  or 
other  apparatus  supplied  to  be  run  by 
the  battery  to  stand  up  to  its  work  that 
■  was  the  psychol<^cal  moment  it  chose 
to  have  heart  failure  or  something.  And 
the  charging  of  one  of  the  things  was 
a  more  critical  operation  than  feeding  a 
sick  baby.  If  you  overcharged  the  bat- 
tery it  went  to  pieces;  If  you  didn't 
feed  it  enough  current  it  was  demoral- 
ized. 

Edison's  storage  battery  was  duly 
launched  more  than  six  years  ago.  Meas- 
ured by  the  old  lead  battery  it  was  a 
brilliant  success.  It  was  lighter  artd 
cheaper  and  cleaner  and  yielded  a 
greater   output   of   power    for   a   given 


weight  than  the  lead  battery,  did  not 
deteriorate  when  left  uncharged  and 
was  not  injured  by  overcharging.  More 
than  two  hundred  and  fifty  delivery 
wagons  are  being  operated  today  in  New 
York  City  by  the  original  Edison  bat- 
tery. Some  of  them  have  been  in  use 
from  two  to  five  years,  giving  a  more 
economic  service  than  horses  with  very 
little  trouble  due  to  batteries.  The  aver- 
age cost  has  been  $36.50  per  battery 
per  year. 

It  was  decidedly  the  best  storage  bat- 
tery ever  produced,  but  it  was  not  good- 
enough  to  realize  the  wonderful  possi- 
bilities Edison  saw  in  the  transportation 
field.  He  had  not  hit  the  right  combina- 
tion, after  all.  Although  his  original 
battery  was  a  commercial  succes.s  Edison 
withdrew  it  from  the  market,  to  the 
boundless  grief  of  his  business  man- 
agers, shut  up  the  factory,  turned  out 
the  workmen  and  resumed  his  experi- 
ments. 
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Considering  that  there  is  never  but 
one  right  way  to  do  a  given  thing  it  is 
truly  wonderful  how  many  wrong  ways 
there  are  of  doing  the  same  thing.  By 
industry  and  perseverance  Edison  found 


Next,  the  "Greyhound,"  as  the  wagon 

was  christened,  was  put  on  the  Coney 
Island  route,  the  longest  and  hardest 
route  covered  by  any  store  in  New  York. 
It    is    from    sixty-three    to    sixty -seven 


out  nine  thousand  different  ways  not  to  miles  long  and  requires  from  a  hundred 
build  a  storage  battery.  But  the  more  and  fifty  to  three  hundred  stops  for  de- 
Thomas  .A.  Edison  can't  do  a  thing  the  liveries.  The  "Greyhound"  covered  the 
more  determined  he  is  to  do  it.    Having  route  in  eleven  hours,  averaging  eleven 
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eliminated  every  possible  wrong  way,  ex- 
periment number  nine  thousand  and  one 
revealed  the  right  way  to  build  the  ideal 
storage  battery. 

After  it  had  withstood  every  kind  of 
shop  test  successfully  the  improved  bat- 
tery was  given  a  trial  on  a  Lansden 
wagon  under  actual  service  conditions 
by  one  of  New  York's  big  department 
stores.  The  larger  size  battery  known 
as  "Type  A-6,"  weighing  1,200  pounds 
was  put  on  a  wagon  weighing  2,460 
pounds,  making  the  weight  of  wagon  and 
battery  3,660  pounds.  On  its  first  trip, 
in  May,  1909,  this  wagon  was  run  three 
consecutive  days  without  recharging, 
covering  in  that  time  a  distance  of  nine- 
ty-three miles  over  hilly  roads  in  New 
Jersey  and  Staten  Island. 


miles  an  hour  for  the  actual  running 
time.  On  another  test  the  "Greyhound" 
covered  ninety  miles  in  a  day,  making 
about  a  hundred  stops.  The  charging 
plug  was  taken  out  at  eight  o'clock  in 
the  morning  and  was  not  put  in  again 
until  3 :30  o'clock  the  next  morning. 

For  three  weeks  the  "Greyhound"  was 
given  the  meanest  service  the  chief  en- 
gineer and  garage  superintendent  could 
think  up.  It  averaged  fifty-seven  miles 
a  day  for  the  period  and  regularly  re- 
turned good  for  ten  or  eleven  miles  more. 
Then  they  had  to  admit  that  the  "Grey- 
hound" was  capable  of  serving  the  long- 
est and  hardest  delivery  route  operated 
in  New  York  City  and  that  no  driver, 
even  with  a  boy  to  assist  in  delivering 
the  goods,  could  drive  the  wagon  as  far 
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in  a  day  as  the  battery  was  capable  of 
going. 

This  satisfied  Edison,  so  the  stor- 
age battery  factory  was  re-opened  and 
the  men  recalled.  Then,  while  the  fac- 
tory was  busy  building  batteries  for 
wagons  and  carriages,  which  went  off 
like  the  proverbial  hot  cakes,  he  sent  for 
R.  H.  Beach,  electrical  engineer  and  ex- 
pert on  street  cars. 

"Do  you  know  anything  about  street 
cars?"  asked  Edison. 

"Do  I?  Why,  I  could  build  a  street 
car  with  one  hand  tied." 

"My  dear  Mr.  Beach,  the  whole 
trouble  with  the  trolley  car,"  said  the 
inventor,  or  words  to  that  effect,  "is  that 
it  is  built  by  men  who  know  all  there  is 
to  know  about  it.  The  result  is  the 
same  as  it  has  been  in  the  history  of  all 
great  undertakings  since  Pharaoh,  or 
whoever  it  was,  built  the  pyramids: 
either  they  do  not  progress,  or  they 
progress  backwards. 

"The  street  railway  is  in  the  same  pre- 
dicament as  the  steam  railroad:  more 
power  is  wasted  in  hauling  superfluous 
dead  load  than  is  needed  for  transport- 
ing paying  live  load.  If  this  craze  for 
building  ponderous  steel  cars  is  carried 
much  farther  we  may  expect  to  see  the 
time  when  the  heaviest  locomotives  the 
rails  will  support  will  only  be  able  to 
haul  trains  on  the  level,  and  passengers 
will  have  to  get  out  and  walk  up  hill  as 
they  did  in  the  good  old  days  of  the 
stage  coach.  The  new  storage  battery, 
if  enough  cells  are  put  in,  will  run  the 
regulation  trolley  car;  but  what's  the 
use?  It  would  be  done  at  a  criminal 
waste  of  money,  though  the  battery 
would  not  be  to  blame  for  that  but  only 
the  needless  dead  weight  of  the  car,  and 
though  the  waste  would  be  no  greater 
than  with  the  present  methods  of.  gen- 
erating and  using  power. 

"What  we  want  to  do  is  to  get  the 
proportion  of  dead  load  to  live  load  down 
to  an  irreducible  minimum.  If  we  can 
do  that  the  new  battery  will  get  all  the 
glory  and  it  will  be  in  a  position  to  stand 
on  its  own  merits  before  anybody  stops 
to  figure  out  that  we  haven't  wrought  a 
miracle,  after  all,  but  have  merely  exer- 
cised a  little  horse  sense. 

"So  I  should  like  to  have  you  ap- 
proach this  car  problem  with  a  vacant 


mind — er,  well,  not  exactly  that,  but 
without  any  undue  reverence  for  stand- 
ard practice.  Never  mind  about  how  cars 
are  built  now.  Begin  at  the  first  verse 
of  the  first  chapter  of  Genesis  and  find 
out  how  a  car  should  be  built." 

With  this  understanding,  space  was 
set  aside  for  an  experimental  track,  ex- 
pert workmen  were  detailed  to  work 
under  Mr.  Beach's  orders  and  early  in 
1908  the  quest  for  the  ideal  street  car 
was  begun.  Wheels  being  the  foun- 
dation of  a  car,  so  to  speak,  experiment- 
ing began  with  them.  An  ordinary 
street  car  wheel  is  of  cast  iron,  weighs 
about  six  hundred  pounds,  and  costs 
about  three  cents  a  pound.  Beach  and 
his  corps  of  Missourians  broke  them  in 
testing  machines  until  they  knew  all 
about  the  weaknesses  of  cast  iron  wheels. 
Then  they  made  wheels  of  other  ma- 
terials and  tested  them  until  they  found 
something  that  could  not  be  improved 
upon.  The  ideal  wheel  was  of  manga- 
nese steel;  and  while  it  only  weighed 
one  hundred  and  twenty-five  pounds,  or 
less  than  a  fourth  of  the  weight  of  a  cast 
iron  wheel,  it  was  actually  stronger. 
And  while  a  manganese  steel  wheel  cost 
$23.75  as  compared  with  $18  for  a  cast 
iron  wheel  the  steel  wheels  were  the 
cheaper  investment,  for  the  expense  of 
rolling  the  weight  of  the  superfluous 
nineteen  hundred  pounds  of  cast  iron  in 
four  wheels  around  the  street  under  a 
car  would  quickly  compensate  for  the 
extra  first  cost  of  the  better  wheels. 

Having  settled  the  wheel  question  the 
next  thing  to  do  was  to  get  axles  to  put 
them  on.  Any  street  car  builder  who 
knows  his  business  will  tell  you  that  you 
cannot  possibly  get  along  with  anything 
less  than  a  four-inch  axle  for  a  four- 
wheeled  car.  By  the  same  laborious 
process  of  experimenting  that  led  to  the 
discovery  of  the  light  wheel,  an  axle  only 
two  and  a  half  inches  in  diameter  was 
produced  that  afforded  the  same  factor 
of  safety  as  the  clumsy  four-inch. 

As  the  roof  did  not  have  to  support  a 
trolley  pole  but  was  only  needed  as  a 
protection  from  the  weather,  the  thing 
to  do  was  to  find  the  lightest  possible 
material  that  would  have  the  requisite 
stiffness  and  strength.  A  wearisome  lot 
of  failures  was  scored  before  a  molded 
roof  that  met  all  the  requirements  with- 


296 


TECHNICAL  WORLD  MAGAZINE 


out  adding  an  unnecessary  pound  to  the 
weight  of  the  car  was  produced.  When 
it  came  to  windows  Beach  went  to  New 
York  to  make  the  purchase  in  person. 

''What  have  you  that  is  suitable  for 
car  windows  ?"  he  asked  of  the  dealer. 

"American  plate  glass;  that  is  what 
they  all  use.  Of  course  it  isn't  really 
plate  glass,  but  it's  nice  and  thick  and 
heavy." 

"Won't  do  at  all.  Have  you  nothing 
belter?" 

"M-m-well,  of  course,  if  you  are 
willing  to  pay  a  little  more  I  could  give 
you  French  picture  glass.  It  is  clearer, 
much  higher  grade  and  is  just  as  strong 
as  the  American  plate  glass  but  is  only 
half  as  thick  and  heavy." 

"Now  you're  talking.  The  greatest 
strength  with  the  least  weight  is  what 
I  am  looking  for." 

Every  detail  was  worked  out  in  the 
same  painstaking  way  until  the  first  car 
was  completed.  It  did  not'  carry  an 
unnecessary  pound  of  material  anywhere. 
In  fact,  it  wasn't  strong  enough.  That 
much  was  foreseen  ;  the  point  was  to  find 
out  exactly  how  much  was  lacking.  Tliat 
car  was  taken  out  on  the  experimental 
track  behind  the  high  board  fence  where 
Beach  and  his  corps  harried  and  abused 
it  as  if  it  had  been  a  wild  bull  and  they 


Spanish  bull  fighters  until  it  went  to 
pieces.  Another  car,  lighter,  stronger 
and  more  practical  was  built  and  again 
Beach  and  his  matadors  tortured  the 
poor  thing  into  wrack  and  ruin. 

Profiting  by  what  failures  had  re- 
vealed, a  third  car  was  built  and  turned 
loose  on  that  experimental  track.  Except 
that  it  was  lighter  and  more  graceful  it 
looked  just  like  an  ordinary  trolley  car 
seating  twenty-six  passengers.  It  was 
operated  by  the  same  mechanism,  man- 
aged by  the  same  controller,  but  the 
car  itself  weighed  but  seven  thousand 
pounds  and  the  storage  battery  three 
thousand  pounds  more,  making  a  total 
weight  of  ten  thousand  pounds  as  com- 
pared with  an  average  weight  for  a  trol- 
ley car  of  the  same  capacity  of  twenty 
thousand  pounds. 

Beach's  matadors  did  their  worst  to 
Car  No.  3.  They  chased  it  up  and  down 
and  around  the  track  at  slow  speed,  high 
speed  and  half  speed,  with  full  load  and 
no  load  at  all.  They  tried  everything 
their  ingenuity  could  suggest ;  but  when 
the  experimenters  had  reached  the  end 
of  their  resources  and  Edison's  bank  ac- 
count was  smaller  by  seventy-five  thou- 
sand dollars  that  last  car  wasn't  feazed. 

Then  Beach  went  to  the  telephone  and 
called  up  an  old  friend,  a  street  railway 
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manager  who  had  been  vastly  amused  by 
the  idea  of  any  one  trying  seriously  to 
improve  upon  the  twentieth  century  trol- 
ley car.  Upon  being  invited  to  attend 
the  first  appearance  of  the  new  storage 
battery  car  upon  any  public  track  the 
street  railway  manager  chortled  out  a 
derisive  acceptance  and  added: 

"And  I'll  bring  the  wrecking  car  with 
me  to  pick  up  the  pieces  for  you." 

Some  one  to  whom  a  primrose  on  the 
river's  brim  is  just  a  yellow  posey  and 
nothing  more  must  have  overheard  that 
conversation  over  the  wire  for  the  news 
was  spread  broadcast  that  Edison's  new 
storage  liattery  car  was  to  appear  in  the 
streets  of  Orange  on  a  certain  day  ac- 
companied by  a  wrecking  car  to  pick  up 
the  pieces.  When  the  time  came  for  the 
gate  in  the  high  board  fence  to  open  the 
audience  included  besides  the  invited 
guests  thirty-one  reporters  by  actual 
count  and  all  the  small  boys — and  there 
are  a  good  many  of  them — in  Orange, 
East     Orange,     South     Orange,     West 


Orange,  North  Orange,  Middle  Orange, 
and  all  the  rest  of  the  Oranges. 

Storage  battery  cars  not  being  pro- 
vided with  steering  gear  a  team  was 
hitched  to  one  end  for  guiding  purposes, 
the  current  was  turned  on  and  the  car 
under  its  own  power  went  bumping  over 
the  pavement  to  the  street  railway  tracks. 
The  instant  it  was  on  the  rails  the 
guests,  invited  and  otherwise,  climbed 
aboard  until  the  car  was  packed  worse 
than  a  New  York  subway  train  in  the 
rush  houi".  At  first  Mr.  Beach  was  in- 
clined to  be  peevish  over  this  unsolicited 
acceptance  of  his  hospitality,  but  thought 
better  of  it  when  he  reflected  that  if  the 
new  car  stood  up  under  such  a  test  it 
would  have  nothing  to  fear  from  any 
possible  condition  of  service. 

That  car  was  trundled  around  the 
tracks  of  the  Oranges,  including  some 
of  the  stiffest  grades  in  that  locality  for 
a  distance  of  thirty  miles.  By  that  time 
everybody,  including  Edison  who  had 
managed  to  squeeze  himself  aboard,  was 
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satisfied.  Even  the  street  railway  man- 
ager who  had  come  to  scoff  remained  to 
sing  the  praises  of  the  storage  battery 
car. 

Next  day  orders  were  given  to  build 
an  addition  to  the  storage  battery  fac- 
tory that  would  double  its  capacity.  At 
the  same  time  another  large  factory  was 
set  aside  for  car  building,  for  the  light 
constructioq  system  has  been  patented. 
The  new  cars  are  to  be  built  on  the 
automobile  plan;  that  is,  the  various 
parts  are  to  be  manufactured  in  outside 
establishments  that  specialize  in  certain 
lines  and  the  finished  parts  are  to  be 
assembled  at  the  Edison  plant  in  West 
Orange. 

The  storage  battery  car  is  capable  of 
running  one  hundred  and  fifty  miles 
without  recharging  at  a  cost  of  one  cent 
a  mile,  and  of  climbing  any  ordinary 
grade.  It  saves  twenty-five  per  cent  on 
the  cost  of  line  construction,  for  there 
are  no  overhead  wires,  no  poles,  no 
transmission  cables  and  no  track  bond- 
ing. There  is  also  a  material  saving  in 
the  cost  of  power  plant,  too;  for  on  a 
trolley  line  the  power  plant  must  be 
large  enough  to  move  the  maximum 
amount  of  traffic,  which  continues  for 
only  a  short  time ;  the  rest  of  the  day 
there  is  a  large  surplus  of  power  that  is 
not  used.  The  power  station  for  charg- 
ing storage  batteries  can  be  run  at  its 
most  economic  gait  every  hour  in  the 
twenty-four. 

The  greatest  saving  is  in  the  cost  of 
operation.  The  Edison  patent  storage 
battery  car  weighs  only  from  one-half 
to  two-thirds  as  much  as  the  ordinary 
trolley  car  of  the  same  capacity,  yet  the 
Edison  car  is  the  stronger.  As  it  costs 
one  hundred  dollars  per  ton  per  year  to 
run  the  average  street  car  on  the  average 
street  railroad  it  may  be  seen  that  this 
saving  is  of  some  consequence.  Thus, 
if  a  trolley  car  weighing  ten  tons  is  re- 
quired to  haul  a  certain  number  of  pas- 
sengers a  given  distance  and  a  storage 
battery  car  weighing  seven  tons  can  ren- 
der the  same  service  there  would  be  a 
saving  of  $300  a  car  a  year  on  dead 
weight  alone,  and  on  a  hundred  cars 
$30,000. 

There  is  a  loss  of  25  per  cent  in  power 
from  the  time  the  current  leaves  the 
generator  in  the  power  house  until   it 


has  been  used  in  the  motor  of  the  car. 
But  this  is  no  greater  than  the  average 
line  loss  in  a  trolley  system. 

The  new  car  will  be  particularly 
adapted  for  service  where  traffic  is  light, 
since  it  brings  the  cost  of  construction 
and  maintenance  down  to  a  minimum. 
It  is  equally  well  adapted  for  heavy 
traffic  where  overhead  wires  are  not  per- 
mitted and  also  where  underground  trol- 
leys for  any  reason  are  impracticable. 
West  Street,  in  New  York,  is  precisely 
such  a  line.  Street  traffic  being  exceed- 
ingly heavy,  overhead  wires  are  out  of 
the  question.  Underground  trolleys  are 
equally  impracticable  owing  to  the 
danger  of  flooding  the  conduits  at  high 
tide.  So  the  horse  car  has  things  its 
own  way  in  West  Street.  Think  of 
horse  cars  in  the  heart  of  the  metropolis 
of  the  Western  hemisphere  in  the  year 
of  grace,  1910! 

The  battery  which  has  made  the  new 
type  of  street  car  possible  is  made  up  of 
cells  built  in  two  sizes.  The  larger  size, 
suitable  for  cars,  consists  of  a  nickel 
plated  corrugated  steel  retaining  can  3^ 
inches  thick,  five  inches  wide  and  13^ 
inches  high  containing  the  electrodes 
and  the  electrolyte,  as  the  fluid  in  which 
the  electrodes  are  immersed  is  called. 
The  larger  cell  complete  weighs  19.2 
pounds,  the  smaller  13.5  pounds.  The 
positive  electrode  consists  of  six  plates 
each  of  which  is  made  up  of  thirty  tubes 
four  inches  long  and  about  the  diameter 
of  a  lead  pencil.  The  tube  is  made  of 
perforated  steel  filled  with  oxide  of 
nickel  mixed  with  flakes  of  pure  nickel 
to  increase  the  conductivity  of  the  mass. 
The  negative  electrodes  are  plates  con- 
sisting of  gridirons  each  of  which  con- 
tains twenty-four  flat  rectangular  pock- 
ets made  of  perforated  steel  and  filled 
with  iron  oxide.  Positive  and  negative 
plates  are  assembled  alternately  in  the 
cell  on  rods  connected  with  their  re- 
spective poles,  properly  spaced  by  nickel 
washers  and  held  in  place  by  nuts.  The 
outside  plates  are  insulated  from  the 
can  by  sheets  of  hard  rubber.  The  electro- 
lyte is  a  twenty-one  per  cent  solution  of 
potassium  hydrate  with  a  small  amount 
of  lithium  hydrate  in  distilled  water.  Each 
cell  has  a  cover  welded  on  containing 
four  openings  for  the  poles,  for  filling 
and  for  the  escape  of  gas  while  charging. 
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Eor  convenience  in  handling  the  cells  are 
assembled  in  trays. 

Ordinarily  a  battery  is  charged  for 
seven  hours;  but  the  first  time  it  is 
charged  for  fifteen  hours.  This  over- 
charge is  repeated  once  every  two  weeks 
for  the  first  two  months  and  every  two 
months  thereafter.  If  the  overcharging 
is  properly  done  and  th^  cells  are  kept 


filled  with  distilled  water  the  battery  in- 
creases in  capacity  for  one  to  three 
months  and  will  then  last  longer  than  if 
not  properly  treated.  The  only  ad- 
ditional care  required  is  to  keep  the  trays 
clean  and  renew  the  potash  solution 
every  eight  months.  Each  cell  holds  four 
pounds  of  the  solution,  which  costs  eight 
cents  a  pound. 
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TO  meet  the  need  of  the  wet 
soils   of   the    South    Atlantic 
and    Gulf    states,    which,    by 
reason     of     their     excessive 
moisture,   are   unsuitable   for 
ordinary   crops,    the   government    plant 
bureau  is  going  to  make  an  effort  to  in- 
troduce in  that  part  of  the  country  cer- 
tain new  vegetables — namely,  the  "yau- 
tia,"    the    "taro," 
and     the     "dash- 
een, "which  prom- 
ise to  be  exceed- 
ingly valuable,  in- 
a  s  m  u  c  h  as  for 
centuries      they 
have    formed   the 
staple  food  of  the 
Hawaiians   and 
the  inhabitants  of 
Polynesia    gener- 
ally. In  fact,  they 
are   largely  culti- 
vated   in    China, 
Japan,     and     the 
Malay  Archipela- 
go.   But  they  are 
strange  to  us. 

These  plants 
have  large  tuber- 
ous roots,  rich  in 
starch.  They 
yield  heavily  — 
from  two  to 
four  times  the  av-  ''"'""""* ""  ™''  "^V^ 


erage  yield  of  potatoes.  One  variety  of 
yautia,  which  has  been  secured  for  propa- 
gation, produces  fifteen  tons  of  edible 
tubers  to  the  acre,  and,  in  addition,  five 
tons  of  rootstocks  suitable  for  stock-food 
or  the  manufacture  of  starch. 

The  yautia,  the  taro  and  the  dasheen 
all  belong  to  the  same  family.  In  ap- 
pearance they  resemble  the  "caladium," 
or  elephant  -  ear 
plant,  which  has 
become  familiar 
within      recent 


a  r  d  e  n  s. 


Stemless,  their 
great  leaves  rise 
direct  from  the 
rootstock  or  its 
tubers,  sometimes 
attaining  a  length 
of  eight  feet.  The 
dasheen  might  be 
called  a  tuberous- 
rooted  taro, usual- 
ly dwarf  in  size, 
and  has  shield- 
shaped  leaves. 
Leaves  of  the 
yautia  are  arrow- 
shaped. 

It  seems  rather 
odd  that  these 
vegetables  should 


be  new  to  us,  in- 
asmuch as  they 
are  among  the 
oldest  cultivated 
plants  in  the 
world.  As  for  the 
taro,  its  culture 
seems  to  have  first 
bepTjn  in  Poly- 
nesia, where  it 
was  regarded  an- 
ciently as  sacred, 
being  dedicated  to 
a  goddess.  Most 
of  us  have  read  of 
the  "fatal  taro 
patch."  the  ripen- 
ing of  which  was 
celebrated  by  the 
sacrifice  of  human 
beings — the  latter 
furnishing  the 
piece  de  resist- 
ance at  the  feast 
thereupon  held. 

Of  the  taro 
there  are  a  num- 
ber of  known  va- 


rieties, the  most 
widely  distributed 
of  them  all  being 
the  "eddo"  of  the 
West  Indies, 
which  in  Porto 
Rico  is  known  as 
'"m  a  1  a  n  g  a."  In 
Hawaii  grows  the 
h  i  g  h  1  y-colored 
"royal  taro," 
which  gets  its 
name  from  the 
fact  that  in  for- 
mer days  it  was 
raised  solely  for 
royalty,  in  that 
archipelago.  It  is 
.  an  upland  variety, 
with  rose-colored 
roots,  containing  a 
blood-like  sap,  and 
requires  compara- 
tively little  water. 
The  plant  bureau 
is  of  the  opinion 
that  it  should 
soon    obtain    rec- 
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vegetables  refuse  to  grow  in  those  lati- 
tudes.    Accordingly,  it  seems  important 
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that  use  should  be  made  of  vegetables 
native  to  the  tropics,  such  as  yautias  and 
taros. 

Yautia  flour  is  made  by  grinding  dried 
slices  of  the  peeled  tubers.  In  the  West 
Indies  it  is  considered  quite  as  palatable 
and  more  nutritious  than  the  famous 
cassava  meal,  and,  unlike  the  latter,  con- 
tains no  prussic  acid.  Made  from  the 
red  or  yellow  variety,  it  should  prove — 
in  the  opinion  of  the  plant  bureau — an 
attractive  food  article  in  Northern  mar- 
kets. Seventy  per  cent,  of  the  peeled 
tuber  is  water ;  thus  ten  pounds  of  yautia 
tubers  will  yield,  after  three  hours'  dry- 
ing, about  three  pounds  of  flour,  which 
will  keep  indefinitely  without  becoming 
musty,  if  protected  from  moisture. 

Yautia  tubers,  boiled,  form  a  large 
part  of  the  diet  of  the  laboring  classes 


in  tropical  America.  Sliced  and  fried, 
they  enter  into  many  dishes  on  the 
planters'  tables.  The  larger  tubers  are 
baked  and  served  like  baked  potatoes. 

The  yautia,  the  taro  and  the  dasheen 
are  all  three  harvested  in  much  the  same 
way — ^namely,  by  pulling  them  up  by  the 
roots.  A  firm  grasp  upon  a  bunch  of 
the  leafstalks  will  usually  bring  up  the 
entire  root  system.  If  some  of  the  tubers 
break  off  from  the  rootstock,  a  blow  or 
two  with  a  hoe  will  fetch  them  to  the 
surface.  In  the  West  Indies  a  method 
commonly  adopted  is  to  dig  about  the 
rootstock,  and  remove  the  ripe  tubers 
with  a  knife  or  the  fingers.  This  per- 
mits the  plant  to  continue  growing,  and 
as  much  as  thirty  tons  of  tubers  may  be 
harvested  from  a  single  acre  thus  treated, 
in  the  course  of  eighteen  months  or  so. 


AN    APOSTLE    OF    HUNGER 


By 


DR.    ALFRED    GRADENWITZ 


AFTER  all  the  recent  simplify- 
ing of  the  diet  of  man,  there 
has  only  remained  one  step 
towards  reducing  it  to 
nought,  toward  replacing 
alimentation  by  fasting.  Now  this  doc- 
trine has  found  an  ardent  advocate  in 
the  person  of  Miss  Clare  De  Serval,  who 
has  achieved  fame  by  "fasting  cures"  far 
exceeding  the  performances  of  "hunger 
artists,"  like  Succi,  Cetti  and  Breit- 
haupt.  Unlike  the  latter.  Miss  De  Serval 
also  excludes  any  sensational  element 
from  her  experiments,  which  are  merely 
inspired  by  the  love  of  science — the  ex- 
perimenter having  been  herself  a  stu- 
dent of  medicine — and  a  desire  to  im- 
prove the  status  of  human  society. 

The  doctrine  established  by  Miss  De 
Serval  is  based  on  the  following  prin- 
ciples : 

(1)  We  generally  eat  too  much  and 
too  irregularly ;  our  diet  is  far  from  being 
natural. 


(2)  Everybody, young  and  old,healthy 
and  sick,  should  fast  two  days  each 
week. 

By  following  these  main  rules,  man 
would,  in  Miss  de  Serval's  opinion,  suc- 
ceed in  entirely  abolishing  sickness.  As 
regards  existing  maladies,  these  could  be 
cured  entirely  by  repeated  "fasting 
cures"  of  more  or  less  duration,  provided 
that  the  last  strength  of  the  patient  be 
not  yet  exhausted.  As  a  matter  of  fact, 
the  necessity  of  surgical  operation  has 
been  avoided  in  many  cases  and  illnesses 
have  been  cured,  by  applying  a  special 
diet  and  subsequent  fasting  cure. 

In  connection  with  her  repeated  fast- 
ing experiments,  Miss  de  Serval  merely 
desired  to  enable  a  medical  investigation 
of  the  physiological  effects  of  fasting  to 
be  made,  while  suggesting  imitation  by 
her  examples.  During  these  strange  ex- 
periments, she  is  enclosed  in  a  glass  box 
about  nine  feet  long,  six  feet  wide  and 
eight  feet  high,  closed  hermetically  on  all 
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sides  except  for  the  air  windows  which 
are  covered  by  metal  gauze  so  tight  as  to 
prevent  the  introduction  of  even  the 
slightest  trace  of  nourishment. 

According  to  her  extensive  experience, 
Miss  De  Serval  during  her  fasting  ex- 
periments always  feels  perfectly  well. 
In  fact,  fasting  seems  even  to  produce 
an  increased  well-being,  so  that  the  ex- 
perimenter only  reluctantly  gives  up  fast- 
ing. During  these  fasting  experiments 
her  brain  is  always  in  a  state  of  in- 
creased and  more  lucid  activity ;  any  un- 
easiness, trouble  or  sorrow  is  found  to 
have  vanished  entirely,  and  the  subject 
looks  forward  confidently  even  to  a  fu- 
ture far  from  being  settled  or  pleasant. 
These  effects  thus  are  similar  to  those 
of  the  first  stage  of  intoxication  but  for 
the  absence  of  any  reaction. 

Miss  De  Serval  recently  ended  a  fast- 
ing cure  lasting  forty  days.  She>  has 
succeeded  in  the  past  in  curing  herself 
from  serious  neuralgia  and  nervous 
headache  against  which  all  attempts  of 
medical  men  had  been  unsuccessful  for 
years,  merely  by  strict  fasting  cures  of 
short  duration — two  to  six  days ;  she 
also  hopes  to  improve,  if  not  cure,  an  ear 
trouble,  due  to  the  taking  of  quinine  for 
malaria. 

Her  experiments  have  shown  even  ten 
days'  perfect  fasting  attended  by  heavy 
physical  work  to  reduce  in  no  way  the 
strength  of  the  body,  and  to  exert  a  by 
no  means  detrimental  influence  on  the 
health ;  in  fact,  she  even  feels  better  at 
such  times. 

How  should,  however,  the  well-known 
fact,  that  death  often  occurs  after  a  far 
shorter  fasting  period,  be  accounted  for, 
in  view  of  the  facts  above  stated?  Miss 
De  Serval  obviously  possesses  special  ca- 
pacities, and.  moreover,  a  rare  strength 
of  character.  Furthermore,  it  should  be 
considered  that  water,  even  in  slight 
amounts,  extraordinarily  increases  the 
force  of  resistance  of  the  human  body, 
though  Miss  De  Serval  has  been  able 
even  to  fast  twelve  days  without  drink- 
ing any  water.     In  trying  to  solve  this 
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riddle,  the  psychological  point  of  view, 
which  is  so  frequently  neglected  for  the 
sake  of  purely  physiological  phenomena, 
should  obviously  be  taken  into  account. 
While  personal  energy  greatly  increases 
the  force  of  resistance,  depression  of  the 
mind  obviously  may  be  able  to  cut  short 
vital  phenomena  which  the  body  would 
otherwise  still  be  able  to  keep  up  for  a 
long  time.  The  striking  fact  that,  in  the 
case  of  grave  catastrophes,  the  victims 
are  often  found  living  after  a  consider- 
able number  of  days,  should  therefore  be 
ascribed  to  the  invigoraling  influence  of 
the  hope  of  rescue  and  to  the  absence  of 
any  point  of  comparison  enabling  the 
duration  of  captivity  to  be  adequately 
gauged  that  might  lead  to  absolute  de- 
jection and  despair. 


PNEUMONIA    TO    BE 
CONQUERED 

By 
CHESTER    CARTOJSr 


IF  further  experience  with  pneumo-bacterin  confirms  the 
brilliant  successes  already  achieved  with  the  newest  of 
bacterial  vaccines  the  world  may  hope  to  see  the  King  of 
Death  shorn  of  most  of  his  fatal  powers,  and  perhaps 
even  degraded  to  the  lowly  position  of  small-pox  in  the 
mortality  tables.  For  the  benefit  of  the  "laity,"  as  the  doctors 
call  those  who  supply  their  daily  porterhouse,  it  may  be  ex- 
plained that  "The  King  of  Death"  is  the  title  conferred  upon 
pneumonia  by  that  part  of  the  medical  fraternity  which  some- 
times talks  plain  United  States.  Some,  more-long-winded' 
have  proposed  "Captain  of  the  Men  of  Death"  as  a  fitting 
characterization  of  this  terrible  disease. 

No  matter  what  it  is  called,  pneumonia  continues  to  be, 
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what  ft  has  been  for  years,  the  cause  of  more  deaths  than  any 
other  one  thin^.  Its  ravages  are  not  limited  by  any  geo- 
graphical bounds,  for  it  is  as  deadly  in  the  South  as  in  the 
North,  in  the  West  as  in  the  East.  High  ahitudes  and  low  are 
all  the  same  to  the  King  of  Death,  who^e  harvest  continues  the 
year  around,  thotigfa  perhaps  his  busiest  seasons  are  winter  and 
spring. 

For  some  unknown  reason  the  death  rate  from  pneumonia 
has  been  increasing  appallingly  for  half  a  century.  In  1860 
the  death  rate  from  pneumonia  in  the  United  States  w^as  44 
per  100,000  population;  ten  years  later  it  had  jumped  up  to 
102,4 :  in  another  decade  it  was  125^ ;  in  1890  it  had  increased 
to  188.4 ;  in  1900  to  197^.  In  the  latter  year  pneumonia  caused 
10  per  cent  of  all  deaths,  the  most  prominent  three  causes  of 
death  being,  1,  pneumonia;  2,  consumption;  3,  heart  disease. 

Dr.  Reynolds,  former  Health  Commissioner  of  Chicago, 
has  said  that  since  1900  pneumonia  has  caused  more  than 
one-eighth  of  all  the  deaths  in  that  city.  It  has  caused  33  per 
cent  more  deaths  than  consumption,  and  44  per  cent  more 
deaths  than  all  other  contagious  and  infectious  diseases  com- 
bined, including  diphtheria,  influenza,  measles,  puerperal  fever, 
scarlet  fever,  typhoid  fever,  erysipelas  and  whoc^ing  cough. 

Investigation  has  shown  that  the  death  rate  in  New  York 
and  other  cities  for  all  the  principal  causes  has  decreased  from 
10  per  cent  to  35  per  cent,  except  in  four  principal  groups, 
in  which  there  has*  been  an  increase.  These  are,  1,  acute 
respiratory  diseases,  which  increased  10  to  15  per  cent,  due 
principally  to  pnetunonia;  2,  cancer;  3,  disease  of  the  circu- 
latory apparatus ;  4,  diseases  of  the  kidneys.  All  this  has  taken 
place  in  the  face  of  a  steadily  decreasing  death  rate  for  the 
country  at  large.  In  1860  the  death  rate  was  20.73 ;  in  1908  it 
had  been  reduced  to  15.4. 

It  is  true  that  the  mortality  statistics  for  1908  published  by 
the  U.  S.  Census  Bureau  covering  a  registration  area  which 
included  51.8  per  cent  of  the  total  population,  showed  that 
pneumonia  had  again  changed  places  with  consumption,  the 
death  rate  for  the  latter  cause  being  173.9  per  100,000  of 
population  and  136  for  pneumonia.  This  was  a  decrease  from 
161.2  in  the  preceding  year,  and  was  also  much  below  the 
average  for  the  five  years  preceding,  which  was  159.3  per 
100,000  population.  There  is  every  reason  to  suppose,  there- 
fore, that  the  decreased  death  rate  in  1908  was  due  to  some 
freak  of  conditions,  as  yet  unexplained.  Certainly  the  doctors 
were  not  to  blame,  for  about  all  they  have  been  able  to  do  in 
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cases  of  pneumonia  has  been  to  send  a  bill  to  the  family  after 
it  was  all  over. 

The  utter  helplessness  of  the  doctor  in  cases  of  pneumonia 
has  been  acknowledged  in  print  too  many  times  to  be  con- 
troverted. As  a  matter  of  fact  no  progress  whatever  has  been 
made  in  the  treatment  of  the  disease  in  the  last  one  hundred 
years.  Townsend  and  Coolidge — according  to  the  accepted 
standard  of  professional  ethics  it  is  very  bad  form  to  publish  a 
physician's  initials,  professional  position,  or  principal  place  of 
practice — ^after  making  a  statistical  study  of  1,000  cases  of 
pneumonia  treated  at  the  Massachusetts  General  Hospital 
from  1822  to  1899  reached  this  conclusion:  "Treatment  has 
not,  therefore,  influenced  the  mortality  rate.  .  .  .  Treat- 
ment has  not  influenced  the  duration  of  the  disease  nor  its 
convalescence."  Grim  proof  of  the  accuracy  of  these  two 
physicians'  assertions  is  found  in  the  fact  that  one-fourth  of 
the  thousand  cases  under  consideration  died. 

Sears  and  Larrabee  in  studying  949  cases  of  pneumonia  at 
the  same  hospital  from  1895  to  1900  found  a  death  rate  of 
35.9  per  cent,  or  considerably  higher  than  in  the  earlier  period. 
They  were,  therefore,  constrained  to  agree  with  Townsend 
and  Coolidge  that  pneumonia  was  not  influenced  by  treatment. 
Ashton  and  Landis,  after  studying  991  cases  of  pneumonia  at 
the  Philadelphia  General  Hospital  from  May  1,  1897,  to 
October  1,  1904,  in  which  more  than  half  the  patients,  who 
included  many  aged  paupers,  died,  also  agreed  with  the  other 
investigators  named,  that  "the  course  of  these  cases  was  un- 
influenced by  treatment." 

These  ghastly  records  should  help  even  the  "laity"  to  ap- 
preciate adequately  the  tremendous  significance  of  the  dis- 
covery of  the  first  remedy  that  holds  out  even  any  hope  in  the 
treatment  of  a  disease  that  claimed  61,259  lives  from  one-half 
the  population  in  1908;  and  that  in  the  five  years  from  1904 
to  1908  inclusive  slew  297,508  victims  in  the  registration  area 
of  the  United  States,  which  during  the  period  averaged 
scarcely  half  the  total  population. 

And  pneumo-bacterin,  it  must  be  said,  has  done  a  great 
deal  more  than  hold  out  hope  in  the  cases  in  which  it  has  been 
tried.  Before  going  any  farther  it  should  be  explained  that 
the  pneumo-bacterin  treatment  is  first  cousin  both  to  vaccina- 
tion for  small-pox  and  antitoxin  for  diphtheria,  but  is  not 
exactly  like  either.  In  a  word,  the  doctor  kills  the  bacteria  of 
pneumonia  and  preserves  them  in  a  salt  solution  for  future 
injection  into  the  system  of  victims  of  the  disease  much  as  a 
farmer  puts  down  pickled  pork  for  summer  use. 
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Sir  Almroth  E.  Wright,  of  London,  who  has  played  a  lead- 
ing role  in  establishing  this  new  system  of  vaccine  treatment, 
wanted  to  call  the  sterilized  suspensions  of  bacteria  "vaccines ;" 
but  as  vaccine  is  so  thoroughly  identified  with  the  preventive 
treatment  of  small-pox,  and  is,  moreover,  prepared  in  an  en- 
tirely different  manner,  the  name  "bacterins"  has  been  pro- 
posed, and,  in  fact,  is  being  used,  for  the  Wright  treatments. 
The  Wright  system  already  comprises  a  number  of  bacterins 
for  the  treatment  of  localized  and  chronic  infectious  diseases^ 
including  typho-bacterin  for  the  treatment  of  typhoid  fever, 
tuberculin,  for  the  treatment  of  tuberculosis,  strepto-bacterin, 
for  the  treatment  of  abscesses  and  cystitis,  and  coli-bacterin 
for  the  treatment  of  cystitis,  fistula,  catarrhal  jaundice  and 
various  local  infections.  In  all  the  treatment  consists  in  inject- 
ing killed  bacteria  with  the  intention  of  increasing  the  forma- 
tion of  bodies  or  substances  in  the  blood  of  the  patient  that 
will  increase  its  power  to  throw  oflF  disease  germs. 

The  bacterins  diflFer  essentially  from  the  antitoxins.  Diph- 
theria antitoxin  acts  immediately  to  neutralize  the  poison  of 
the  disease  in  the  body  of  the  patient,  who  is  passive  in  the 
matter,  aflFording  the  antitoxin  no  assistance.  The  bacterins, 
on  the  other  hand,  are  incapable  of  influencing  the  disease 
germs.  Their  function  is  to  stimulate  the  immunizing  ma- 
chinery of  the  patient  and  thus  make  it  produce  substances 
that  will  destroy  the  bacteria.  In  this  case  the  patient  himself 
plays  an  active  part  in  the  process. 

In  the  first  series  of  83  cases  in  which  this  new  remedy 
was  tried  there  were  only  eight  deaths,  or  9.7  per  cent,  a 
record  without  parallel  in  the  annals  of  medicine.  This  is  all 
the  more  extraordinary  because  34  of  the  cases  were  of  alco- 
holic pneumonia,  in  which  the  mortality  is  very  much  higher 
than  in  non-alcoholic  cases,  ranging  from  41  per  cent  in  one 
series  of  cases  studied  to  45.5  per  cent  in  another.  Yet  of 
these  34  cases  but  six  died,  which  was  only  17.7  per  cent  as 
compared  with  41  to  45  per  cent.  In  the  other  49  cases,  in 
which  the  patients  had  not  been  addicted  to  alcohol,  but  two 
died.  Fifteen  per  cent  of  these  cases  reached  the  crisis  of  the 
disease  in  three  days,  an  exceptionally  short  time.  Dr.  Timothy 
Leary,  in  speaking  of  these  cases,  said : 

"Rapid  relief  followed  the  use  of  the  vaccine;  and  in  the 
case  of  uncontrollable  delirium  the  abatement  of  delirium  was 
prompt." 

This  success  was  so  extraordinary  that  certain  public 
spirited  citizens  of  Boston,  whose  names  are  not  given,  were 
moved  to  establish  a  fund  to  furnish  the  pneumococcus  vaccine 
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to  any  physician  in  the  state  of  Massachusetts  for  the  treat- 
ment of  pneumonia.  Upon  application  a  bottle  containmg  ten 
cubic  centimeters  of  the  vaccine  is  sent  by  special  delivery  mail 
to  the  physician.  Full  directions  accompany  the  package,  which 
includes  a  hypodermic  syringe  and  a  sterilized  glass  jar  in 
which  to  return  sputum  from  the  patient  from  which  to  pre- 
pare an  autogenous  vaccine  for  the  further  treatment  of  the 
case. 

More  extraordinary  yal  was  the  experience  of  Dr.  Henry 
A.  Craig,  Assistant  Physician  at  Sailors'  Snug  Harbor,  on 
Staten  Island,  with  the  new  treatment.  He  tried  but  six  cases, 
and  physicians  do  not  usually  attach  very  great  significance  to 
so  small  a  number  of  cases.  The  circumstances  surrounding 
these,  however,  are  so  very  unusual  that  they  deserve  con- 
sideration. 

In  the  first  place  two  out  of  every  three  old  sailors  who 
had  been  seized  with  pneumonia  in  the  four  preceding  years 
died.  In  the  last  six  cases  all  recovered,  yet  all  were  over  60 
years  of  age  and,  to  make  matters  worse,  some  were  hard 
drinkers.  In  fact  one  man  78  years  old,  had  been  on  a  long 
drunk  in  the  course  of  which  he  had  undergone  severe  ex- 
posure to  wet  and  cold.  He  had  been  sick  for  several  days 
when  he  reached  the  hospital.  Both  lungs  were  badly  affected. 
On  top  of  all  this  he  was  anemic,  and  arteriosclerosis,  or  hard- 
ening of  the  walls  of  the  arteries,  was  marked.  According  to 
all  the  rules  of  the  game  he  should  have  died  shortly  after 
being  admitted. 

But  Dr.  Craig  gave  this  apparently  hopeless  case  an  injec- 
tion of  35,000,000  killed  bacteria,  followed  48  hours  later  by 
a  second  injection  of  25,000,000  more  and  a  third  of  50,000,000 
after  the  lapse  of  a  second  period  of  48  hours.  The  patient's 
temperature  dropped  nearly  to  normal  on  the  eighth  day;  his 
convalescence  was  rapid,  and  on  the  fourteenth  day  he  was  out 
of  bed. 

Another  patient  83  years  old  had  been  on  a  protracted 
spree  from  the  effects  of  which  he  was  on  the  verge  of  delirium 
tremens  when  he  reached  the  hospital  with  a  very  bad  case  of 
pneumonia.  He  was  so  far  gone,  in  fact,  that  stimulants  had 
to  be  administered  to  keep  him  up  until  the  vaccine  could  be 
prepared  and  administered.  Yet  after  having  50,000,000  dead 
bacteria  injected  into  his  system  he  recovered  so  rapidly  that 
he  was  out  of  bed  on  the  eighth  day  and  has  remained  well 
since.  A  younger  patient,  only  67  years  of  age,  whose  habits 
were  more  exemplary,  also  responded  to  the  bacterin  treat- 
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ment  and  was  out  of  bed  in  eleven  days.    The  other  three  cases 
recovered  quickly,  too. 

The  method  of  treatment  followed  at  Sailors'  Snug  Harbor 
was  to  give  a  hypodermic  injection  of  20,000,000  to  35,000,000 
killed  bacteria  left  over  from  a  previous  case  as  soon  as  the 
case  was  diagnosed  as  pneumonia.  The  next  step  was  to  pre- 
pare an  autogenous  (self-produced)  culture  from  the  patient's 
sputum.  The  pneumonia  germs  were  rounded  up  and  cut  out 
from  the  rest  of  the  herd  and  coMalled  in  the  feeding  pen — 
inoculated,  the  doctors  call  it — wmch  was  a  glass  tube  filled 
with  calcium-salt  agar.  The  contents  of  the  tube  were  then 
poured  into  a  Petri  dish  and  incubated  at  a  temperature  of  98 
degrees  Fahrenheit  for  18  to  24  hours,  at  the  end  of  which 
time  tiny  dew-drop-like  colonies  of  pneumonia  bacilli  could 
readily  be  distinguished  from  the  colonies  of  other  bacteria. 

The  disease  germs  were  again  cut  out  and  put  into  fresh 
tubes  of  calcium-salt  bouillon  and  incubated  for  18  to  24  hours 
at  a  temperature  of  98  degrees.  By  this  time  a  suspension  of 
large  numbers  of  pneumococci  were  obtained  in  the  bouillon 
in  pure  culture.  Microscope  slides  were  smeared  with  bacilli 
together  with  blood  as  an  index,  the  smears  were  fixed  with 
alcohol  and  stained  with  eosin  and  methylene  azure.  By  taking 
a  census  of  the  bacilli  on  a  number  of  microscopic  fields  a 
satisfactory  estimate  of  the  number  in  a  cubic  centimeter  was 
obtained.  The  bacteria  were  then  diluted  with  enough  salt 
solution  to  bring  the  number  of  pneumococci  to  50,000,000  per 
cubic  centimeter.  The  deadly  mixture  was  then  sealed  in 
glass  tubes,  each  containing  one  cubic  centimeter,  or  50,000,000 
bacteria,  which  were  then  killed. 

Possibly  antivivisectionists  may  be  interested  to  learn  that 
this  wholesale*  massacre,  instead  of  being  conducted  with  a 
decent  regard  for  the  dictates  of  humanity,  was  accomplished 
with  savage  ferocity ;  for  these  hundreds  of  millions  of  germs 
were  cut  off  in  the  heyday  of  youth  by  the  most  horrible  of  all 
deaths,  that  by  slow  fire.  After  being  exposed  to  a  tempera- 
ture of  140  degrees  Fahrenheit  in  a  hot  air  sterilizer  for  45 
minutes  the  bacteria,  now  dead,  were  ready  for  use  in  doses  of 
20,000,000  to  50,000,000  bacteria  by  thrusting  the  hypodermic 
needle  straight  into  the  flesh  instead  of  merely  under  the  skin 
in  some  spot  where  they  would  be  most  readily  absorbed. 

Bacterin  inoculation  is  based  on  Metchnikoff's  theory  that 
the  successful  resistance  of  an  animal  against  bacteria  depends 
upon  the  power  of  certain  white  blood  corpuscles,  known  as 
phagocytes,  to  destroy  the  invading  germs.  This  process  of 
destruction  is  known  as  "phagocytosis."    It  has  been  demon- 
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strated  by  Sir  A.  E.  Wright  that  this  phagocytosis,  that  is, 
the  power  of  the  leukocytes  to  incorporate  and  destroy  bac- 
teria, depends  upon  substances  in  the  blood  to  which  he  gave 
the  name  of  "opsonins,"  from  the  Greek  word  "opsono,"  which 
means  "I  prepare  for  food."  The  opsonins  contained  in  the 
blood  serum  combine  with  the  bacteria  rendering  them  capable 
of  being  taken  up  and  destroyed  by  the  phagocytes. 

The  measure  of  the  power  of  the  blood  serum  of  an  in- 
fected individual  to  prepare  bacteria  for  ingestion  by  the  pha- 
gocytes, as  compared  with  serum  from  healthy  individuals,  is 
termed  the  "opsonic  index."  The  opsonic  index  of  healthy 
blood  is  taken  as  1.  For  example,  100  leukocytes  may  ingest 
500  staphylococci  treated  with  healthy  serum,  while  the  serum 
of  a  person  suffering  from  pustular  acne  may  take  up  only  400. 
The  opsonic  index  of  the  diseased  one,  therefore,  would  be  0.8. 
To  ascertain  the  opsonic  index  of  a  patient  a  measured  quan- 
tity of  a  bacterial  suspension  is  mixed  with  equal  amounts  of 
blood  serum  and  an  emulsion  of  healthy  leukocytes.  The  mix- 
ture is  incubated  for  several  minutes  to  permit  the  opsonizing 
action  of  the  serum  on  the  bacteria  and  to  allow  the  prepared 
organisms  to  be  ingested  by  the  leukocytes.  Microscopic  slides 
are  then  made  from  the  mixture  and  the  number  of  bacteria 
in  100  leukocytes  is  counted.  The  information  thus  obtained  is 
used  to  guide  the  physician  in  gauging  the  size  of  the  dose  of 
killed  bacteria  to  be  administered. 

In  discussing  the  new  vaccine  treatment,  Wright,  who  nat- 
urally enough  takes  an  optimistic  view  of  his  own  labors,  said : 

"We  have,  in  the  power  of  raising  the  antibacterial  power 
of  the  blood  by  means  of  these  bacterial  vaccines  with  respect 
to  any  invading  microbe,  out  of  all  comparison  the  most  valu- 
able asset  in  medicine,  t  .  .  It  is  not  a  question  of  success 
in  a  certain  percentage  of  cases  only,  but  up  to  the  present 
time  it  has  been  a  question  of  uniform  success." 

Other  doctors,  faithful  to  their  traditions,  do  not  agree  with 
Sir  Almroth;  but  they  are,  nevertheless,  greatly  interested  in 
his  system  of  "vaccine  therapy." 

At  all  events  it  is  about  time  something  was  done,  for  as 
long  ago  as  1885  Fraenkel  demonstrated  that  the  pneumococ- 
cus  bacteria  was  the  almost  universal  cause  of  lobar  pneumonia. 

Dr.  Seymour  Taylor,  M.  D.,  F.  R.  C.  P.,  Physician  to  the 
West  London  Hospital,  in  a  lecture  in  1907,  said : 

"Although  we  must  admit  that  pneumonia  is  a  specific  dis- 
ease, we  have,  as  yet,  no  specific  remedy.  The  profession  is 
waiting  for,  and  even  demands,  a  successful  antitoxin  serum." 
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THE  forbidden  fruit  of  the  Gar- 
den of  Eden  which  brought 
sin  into  the  world  is  now 
looked  on  as  the  means  of 
driving  sin  out  of  the  world. 
No  less  an  august  body  than  the  Iowa 
State  Horticultural  Society  is  standing 
sponsor  for  the  movement  to  remove  the 
stigma  from  the  apple. 

When  Eve,  sorely  tempted,  partook  of 
the  luscious  fruit  which  she  had  been 
forbidden  to  touch,  she  all  unwittingly 
cast  a  blight  on  the  apple  which  cen- 
turies of  cultivation  and  two  national 
shows  at  Spokane  have  been  unable  to 
remove.  It  has  remained  for  an  apple- 
loving  country  doctor  to  discover  that 


not  only  can  the  world  be  fed  until  it 
has  secured  the  necessary  calories  of 
energy,  but  that  the  craving  for  liquor — 
conceded  to  be  the  greatest  cause  of 
misery  and  crime — <:an  be  eradicated 
from  the  human  body  by  the  apple.  As 
if  this  were  not  miracle  enough,  it  is 
contended  that  General  Grant  might 
have  won  the  siege  of  Vicksbui^  and  the 
battle  of  Appomattox  by  munching  on  a 
Ben  Davis,  a  Spitzenburg  or  a  Jonathan, 
just  as  well  as  by  puffing  on  a  fat  black 
cigar. 

"The  use  of  apples  as  an  article  of  diet 
will  very  much  diminish,  decrease  and 
ultimately  abate  the  appetite  for  alco- 
holic  stimulants,"   declares   Dr.    Samuel 
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Bailey  of  Mt.  Ayr,  Iowa.  "That  this  is 
a  fact  could  be  proved  in  many  instances 
if  a  little  care,  caution  and  vigilance  were 
taken  to  thoroughly  investigate  condi- 
tions. As  a  rule  the  habitual  user  of 
alcoholic  stimulants  is  rarely  a  lover  or 
consumer  of  apples.  There  seems  to  be 
a  peculiar  combination  in  apples,  in  the 
acid  in  them,  or  in  the  peculiar  chemical 
combinations  of  the  apple,  that  allays 
the  irritation,  or  so-called  appetite,  pro- 
duced by  the  use  of  liquor.  I  am  also 
of  the  opinion  that  the  keen  appetite  for 
tobacco  is  limited  by  the  use  of  apples. 
I  am  thoroughly  convinced  that  any  man 
who  is  a  lover  of  whisky  and  is  in  a 
condition  when  he  thinks  he  must  have 
a  drink,  if  he  will  eat  an  apple  before 
he  takes  the  drink,  will  find  that  his 
appetite  for  the  drink  has  been  materially 
lessened,  if  not  entirely 
abated  for  the  time. 

"I  would  like  to  have 
you  gentlemen  make  care- 
ful examination  and  ex- 
tensive inquiry  and  find  if 
any  one  ever  saw  in  a  grog 
shop  or  saloon  or  any  other 
place  where  intoxicants  are 
sold  or  consumed  that 
apples  were  placed  in  con- 
venient access  for  use  as  a 
free  lunch.  I  have  never 
heard  of  such  a  thing.  In- 
stead of  apples  as  a  free 
lunch  in  a  saloon  you  will 
find  all  kinds  of  richly 
spiced,  salted  and  peppered 
foods,  just  such  foods  as 
will  stimulate  the  appetite 
for  intoxicants.  If  this  use 
of  apples  can  become  a  set- 
tled fact  with  the  masses 
the  field  for  the  usefulness 
for  the  apple  is  just  begin- 
ning to  open.  I  am  a  firm 
believer  that  apples  and  in- 
toxicants never  go  together, 
that  they  are  antagonistic, 
and  further  that  the  time 
will  come  when  the  scien- 
tific, economic  and  socio- 
logical world  will  recognize 
this,  the  greatest  function 
and  mission  of  apples." 

Fortunately  for  the  cause 
of    prohibition    the    apple 


crop  of  1909  was  something  like 
4,000,000  barrels  larger  than  that  of 
1908.  Figuring  200  apples  to  the  bar- 
rel, there  were  enough  apples  grown 
in  America  last  year  to  stop  five  and 
one-half  billion  people  from  taking  one 
drink  each,  or  to  keep  the  entire  popula- 
tion of  the  United  States  from  taking  a 
drink  for  two  months  and  a  half,  assum- 
ing that  one  apple  substitutes  for  one 
drink  and  that  every  man,  woman,  and 
child  felt  impelled  to  take  one  drink  a 
day. 

That  Doctor  Bailey's  views  were  ap- 
proved by  the  Iowa  State  Horticultural 
Society,  before  which  they  were  orig- 
inally expressed,  was  evident  by  the  ap- 
plause at  the  time  and  subsequently  by 
the  action  of  the  state  secretary,  Mr. 
Wesley  Green,  who  has  called  on   Dr. 
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H.  W.  Wiley,  of  the  na- 
tional department  of  agri- 
culture, to  carry  on  a  series 
of  experiments  which  shall 
determine  the  value  of  ap- 
ples both  as  a  food  and  as  a 
drink  substitute.  "I  am  firm- 
ly convinced  that  Doctor 
Bailey  is  right,"  says  Secre- 
tary Green.  "It  is  a  subject 
so  important  that  the  gov- 
ernment should  order  ex-  , 
periments  and  the  results  be 
given  to  the  world  without 
undue  delay."    , 

Equally  as  important  as  xh^counir^ 
the  discovery  that  the  apple  thrappifi 

is  prohibition's  greatest  fac-  ibccor 

tor  is  the  discovery  that  the 
apple  is  not  merely  an  article  of  edible 
luxury  but  an  edible  necessity,  capable  of 
sustaining  life, entitled  to  rank  amot^the 
great  staple  foodstuffs  of  the  world.  Doc- 
tor Bailey  points  out  that  whereas  the  hu- 
man body  needs  2,000  calories  of  energy 
each  day,  the  apple  provides  two-thirds 
as  much  of  this  motive  power,  this  fuel 
to  drive  the  brain  and  the  body  so  that 
the  work  of  the  world  will  be  done,  as 
the  potato,  the  staple  daily  food  of  mil- 
lions of  people,  and  one-fourth  as  much 
as  the  staff  of  human  life,  wheat  bread. 
The  ordinary  apple  is  composed  of  85 
per  cent,  water,  14  per  cent,  carbo- 
hydrates, 0.05  per  cent,  protein  and  0.03 
per  cent,  mineral  matter.  The  carbo- 
hydrates consist  of  cellulose,  sugar  and 
starch,  the  latter  predominating.  The 
mineral  matters  comprise  malates  of 
sodium,  potassium  and  phosphates.  In 
the  ordinary  digestive  process  of  apples 
the  salts  and  water  portions  are  absorbed 
by  the  stomach,  the  intestinal  juices  act 
on  the  starches  and  sugars  and  also 
digest  to  some  extent  the  cellulose.  If 
the  apples  are  cooked  the  cellulose  gran- 
ules are  broken  up  and  the  starch  is 
liberated,  thus  making  these  ingredients 
more  assimilable. 

"As  to  the  actual  value  of  apples  as 
food."  explains  Doctor  Bailey,  "we  can 
only  arrive  at  that  by  estimating  the 
energy  produced  by  their  consumption. 
An  ounce  of  apples  will  give  about  18 
calories  of  energy,  comparing  favorably 
with  potatoes,  which  give  24  calories  of 
energy   to   the   ounce,   and   with  bread. 


which  gives  70  calories  of 
energy  to  the  ounce.  Rough- 
ly speaking,  therefore,  four 
ounces  of  apples  are  equal  to 
one  ounce  of  bread.  An 
ounce  of  cabbage  will  fur- 
nish S'/i  calories  of  energy, 
so  that  the  food  value  of  the 
apple  is  about  six  times  that 
of  cabbage. 

"The  value  of  apples  as  a 
food  is  not  to  be  measured 
solely  by  their  concentra- 
tion. They  are  valuable  as 
roughage  in  the  stomach. 
ph,!ki;r««  They  furnish  a  considerable 
isrrmaTini  amouut  of  mdigcstiblc  mat- 

"^    "'  ter    which    is    valuable    in 

stimulating  intestinal  activ- 
ity and  preventing  constipation.  It 
would  take  enormous  quantities  of 
apples  to  furnish  the  2,000  calories  of 
energy  needed  each  day,  but  it  is  neces- 
sary to  add  the  apple  and  other  foods  of 
low  values  to  obtain  bulk  in  the  diet, 
just  as  horses  are  fed  hay  whh  their 
grain  to  make  the  diet  bulky.  For  this 
purpose  and  particularly  in  these  modem 
days  when  food  supplies  are  highly  con- 
centrated and  especially  prepared  it  is 
important  that  these  bulky  substances 
such  as  apples,  cabbage,  etc.,  should  be 
added  to  the  diet.  Apples  in  particular 
are  of  value.  They  are  easily  digested 
and  are  a  fresh  food ;  they  supply  min- 
eral salts  in  abundance  and  also  vege- 
table acids  which  are  exceedingly  valu- 
able. No  apple  eater  will  ever  have 
scurvy,  nor  will  he  have  constipation, 
which  has  become  one  of  the  great 
plagues  to  harass  and  worry  the  higher 
grades  of  our  civilization." 

It  is  important  to  note,  in  this  con- 
nection, mat  the  danger  of  the  world 
having  its  apple  supply  reduced  is  not  so 
great  as  it  was  a  year  ago,  for  the  1909 
crop  of  the  United  States  was  27,000,000 
barrels,  as  compared  with  23,025,000 
barrels  the  preceding  year.  The  IS*09 
apple  crop  was  sufficient  to  generate 
more  than  a  trillion  calories  of  human 
energy.  In  other  words,  if  all  the  apples 
grown  in  the  United  States  in  the  past 
year  had  been  consumed  as  food  they 
would  have  supplied  all  the  necessary 
energy  for  one  man  for  1,500,000  years 
or  for  a  million  men  for  a  year  and   a 
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half.  And  inasmuch  as  America  has 
already  proved  that  it  can  raise  60,- 
000,000  barrels  of  apples  a  year — the 
yield  fifteen  years  ago — the  prospects  of 
energy  calories  being  lacking,  so  far  as 
the  apple  can  assist  in  their  production, 
is  rather  remote. 

American  horticulturists  thus  confront 
a  triple  situation:  they  can  feed  the 
world  energy-producing  food  that  will 
eradicate  disease;  they  can  give  the  pro- 
hibitionists a  sure  cure  for  drunkenness, 
which  is  said  to  be  the  cause  of  most  of 
the  crimes  of  humanity ;  and  they  can  in- 
cidentally reap  a  nice  profit  for  them- 
selves.  How  nice  this  profit  is,  a  few  in- 


stances suffice  to  show.  One  orchard- 
ist  reported  for  the  1909  season 
that  twenty  trees  of  Snow  apples 
yielded  712  boxes,  or  more  than 
thirty-five  boxes  to  the  tree.  The  apples 
sold  at  $1.50  a  box,  the  twenty  trees  in 
one  season  returning  more  than  $1,050. 
The  son  of  a  Western  orchardist,  who 
owns  one  row  of  trees  in  his  father's 
orchard,  paid  his  year's  college  expenses 
from  the  returns  of  his  row  of  trees  and 
at  the  end  of  the  year  had  a  balance  left 
in  the  bank.  The  row  yielded  500  boxes 
of  apples,  which  sold  at  $1.60  a  box.  It 
is  needless  to  add  that  the  row  was  well 
cultivated,  careful  attention  being  paid  to 
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all  the  details  of  scientific  orcharding. 
Spraying  the  trees  twice  a  year  and 
■  keeping  the  ground  clear  of  weeds  is 
.  the  recipe  that  a  Missouri  orchardist  used 
to  raise  a  large  crop  the  past  year.  In 
this  orchard  are  twenty-five  acres,  three- 
fourths  in  the  Ben  Davis  variety  and  the 
remainder  in  York  Imperial  and  Jona- 
than apples.  The  year's  crop  was  about 
3,600  bushels,  which  brought  $1,980  at 
fifty-five  cents  a  bushel,  an  average  of 
$80  an  acre.  Far  more  profitable  acres 
are  reported  -by  orchardists  who  have 
brought  their  trees  to  a  high  state  of 
cultivation  and  by  making  a  specialty 
of  the  finer  varieties  and  grades  have 
reaped  a  harvest  of  several  hundred  dol- 
lars from  an  acre. 

But  aside  from  all  questions  of  finan- 


cial profit  there  is  the  good  work  to  be 
done  in  removing  the  Eden-inherited 
stigma  from  the  king  of  fruits.  America 
is  practically  the  only  country  which 
does  not  import  apples.  It  has  never 
done  so.  On  the  other  hand  it  exports 
millions  of  barrels  each  year.  The  day 
may  not  be  far  distant  when  the  Ameri- 
can-grown apple  will  follow  the  fl^  and 
the  constitution  around  the  world,  bear- 
ing on  its  wrapper  the  formula  for  the 
eradication  of  hunger  and  crime,  through 
the  gentle  pastime  of  apple-munching.  It 
will  be  another  case  of  liberty  enlighten- 
ing the  world  and  for  the  first  time  in 
all  the  aeons  Eve  can  rest  in  her  grave, 
her  mind  unperturbed  by  the  worry  of 
having  given  sin  to  the  world  because  of 
her  appetite. 


The  Serenade 


I  arlM  from  dreams  of  Ibee 

In  the  first  sweet  sleep  of  night, 
When  the  winds  are  breathing  low, 

And  the  stars  sre  shining  bright. 
I  arise  from  dreams  of  thee, 

And  a  spirit  In  my  feet 
Has  led  me  - —  who  knows  how  ? 

To  thj  chamber-window,  sweet  I 

The  wanderiiv  airs,  they  faint 

On  the  dark,  the  rileni  stream  — 
The  champak  odors  Ml, 

Like  sweet  thoughts  in  a  dream ; 
The  nightingale's  complaint. 

It  dies  upon  the  heart, 
Aa  I  mnsi  die  on  thine, 

O,  beloved,  aa  thon  art  I 

— Shkllev. 


BINB  VOR    KlBCTRIC  LIGHTING  A 

A  Tropical  Bungalow. 


HOUSEKEEPING     BY     WIND-POWER 

By 
HENRY    M.    HYDE 


TO  solve  the  servant  problem ! 
To  cut   down   the   cost   of 
living ! 
To    make    housekeeping 
modem  and  scientific ! 
Electricity ! 


first -cost    is    an    even    larger    regular 
monthly  charge  for  electric  current. 

From  England  comes  the  report  of  a 
discovery  which  will  permit  electric  com- 
panies to  furnish  current  at  greatly  re- 
duced   rates,    thus   putting   the    use    of 


The  simple  and  scientific  household  of     electric  household  appliances  within  the 


the  future  will  depend  entirely  upon 
electricity  for  heat,  power  and  light.  For 
the  past  year  or  two  many  electrical 
appliances  for  household  use  have  been 
on  the  market. 

Among  them  are  electric  coffee  per- 
colators,   toasters,    egg    boilers,    and    a 
dozen  other  pieces  of  apparatus  for  use 
in   the  kitchen ;   electric   grates,   curling 
iron    heaters,   bed    warmers,    and    even 
bath-robes ;     washing     and 
sewing  machines  driven  by 
electricity ;  electric  door 
mats,  by  stepping  on  which 
one  opens  the  door ;  electric 
signals,  elevators,  and  almost 
innumerable    other    conven- 
iences. 

These  electric  appliances 
have  not  as  yet  found  any 
large  use  tn  the  average 
household,  because,  added  to 
their — comparatively —  large 


reach   of   many    families.     One   of   the 
reasons  why  electric  current  has  here- 
tofore been  so  costly  lies  in  the  fact  that 
the    amount    of    current    consumed    at 
various  hours  of  the  day  varies  greatly. 
In   the   evening,    for   instance,   when   a 
great  city  is  turning  on  its  electric  lights 
the  current  consumption  for  a  few  hours 
may   be   twenty   or   even   one   hundred 
times  more  than  during  the ,  middle  of 
the   day.     A  similar  differ- 
ence on  a  small  scale  may 
be    found   in   the   individual 
house,    when    instead    of    a 
single    light    burning    in    a 
dark  closet,  a  score  or  more 
of  the  incandescents  may  be 
turned  on  at  once  and  the 
whole   building   illuminated. 
As    a   consequence    of    this 
widely  varying  demand  for 
current   the    electric   power 
companies  are  obliged  to  in- 


care  of  by  storage  batteries — a  practice 
whicb  has  not  heretofore  proved  entirely 
satisfactory.  The  rates  to  the  average 
householder  for  electric  current  are 
therefore  based  on  his  maximum  re- 
quirements. He  really  pays  very  much 
more  for  the  power  he  uses  than  if  he 
demanded  a  regular  and  constant  supply 
of  power  during  the  whole  twenty-four 
hours. 

The  English  invention  is  a  device  for 
storing  heat  produced  by  electric  cur- 
rent. The  device  itself  is  a  metal  cylin- 
der of  no  great  size  which  is  used  at 
the  same  lime  as  a  water  heater.  By 
turning  a  single  tap  at  the  top  of  this 
cylinder,  water  can  be  obtained  at  any 
desired  temperature,  from  tepid  to  boil- 
ing. When  the  electric  current  is  desired 
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stall  plants  large 
enough  to  take 
care  of  the  max- 
i  m  u  m  amount 
which  may  be 
required.  At  the 
same  time  they 
are  able  to  use 
this  maximum 
amount  of  cur- 
rent for  only  a 
few  hours  out 
of  each  twenty- 
four.  During  the 
rest  of  the  time 
a  great  share  of 
the  machinery 
must  lie  idle, 
unless,  indeed, 
the  surplus  cur- 
rent  is   taken 
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for  any  other  |>urpose,  such  as  cooking, 
or  lighting,  or  running  a  small  electric 
motor,  the  current  is  automatically  shut 
off  from  the  cylinder.  When  the  cook- 
ing is  over  or  the  lamp  and  motor  are 
turned  off,  the  current  automatically 
runs  back  into  the  water  heater.  By  the 
use  of  this  device  the  consumer  is  able 
to  contract  for  the  regular  and  constant 
use  of  the  same  amount  of  electric  cur- 
rent during  the  whole  twenty-four  hours. 
So  effective  is  the  heat  storage  apparatus 
that  less  than  ten  per  cent  of  the  stored- 
heat  is  dissipated  during  eight  hours. 

Although  only 
introduced 
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London  during 
the  past  few 
months  the  new 
device  has  al- 
ready proved 
popular  with  the 
individual 
householder  and 
with  the  electric 
power  com- 
panies. The 
householder  put- 
ting in  one  of 
these  heat  stor- 
age devices  is 
able  to  contract 
with  an  electric 
power  company 
for  a  certain 
regular  supply 
of  electric  cur- 
rent at  a  fixed 
price  per  month. 


HOUSEKEEPING.  BY   WIND-POWER 


The  power  companies  are  able,  because 
of  the  fact  that  the  demand  for  power 
is  r^;ular  and  constant,  to  m^e  a  price 
so  low  for  current,  that  in  many  in- 
stances the  consumer  has  been  able  to 
light  his  house,  get  an  abundant  supply 
of  hot  water  and  do  a  large  part  of  his 
cooking,  washing  and  other  household 
work  for  a  sum  not  much  larger  than 
he  previously  paid  for  electric  lights 
alone. 

But  in  the  dreams  of  English  engi- 
neers there  has  lately  dawned  an  even 
brighter  day  for  the  housewife  and  the 
home  maker.  Having  arranged  by  means 
of  the  heat  storage  cylinder,to  greatly  cut 
down  the  cost  of  electric  current,  they 
now  plan  to  give  every  householder — at 
least  those  whose  estabUshments  are  of 
considerable  size — an  exceedingly  eco- 
nomical electric  power  plant  of  his  own. 

Heretofore  electric  current  has  been 
generated  chiefly  by  the  burning  of  coal 
under  steam  boilers.  More  recently,  the 
power  developed  by  rivers  and  water 
falls  has  been  utilized.  But  big  corpora- 
tions are  more  and  more  monopolizing 
the  water  powers  and  in  any  event  no 
private  person  could  afford  to  install  a 
plant  for  developing  hydro-electric  power 
for  his  own  use. 

The  English  engineers  take  advantage 
of  the  wind  which  bloweth  where  it 
listeth  over  all  the  surface  of  the  earth. 
Not  even  the  most  far-sighted  and  in- 
genious trust  manager  has  ever  been 
able  to  devise  any  scheme  for  monopoliz- 
ing the  wind.    Already  on  many  English 
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country  places  wind-mills  have  been  set 
up,  the  power  from  which  is  used  in 
operating  a  dynamo.  To  provide  a  sur- 
plus of  power  for  use  in  calm  weather 
a  storage  battery  is  also  provided.  Mr. 
Edison's  new  storage  battery,  which 
promises  great  things  in  the  way  of 
economy,  will  doubtless  be  utilized  in 
this  direction.  With  the  plants  already 
established — some  of  them  also  being 
furnished  with  auxiliary  gasoline  engines 
for  use  when  the  wind  is  not  blowing 
and  the  storage  battery  is  exhausted — 
sufficient  electric  current  to  heat  and 
light  a  large  country  house  with  its  out- 
houses and  to  furnish  power  for  all 
desired  purposes  is  developed  at  a  cost 
of  about  one-third  of  the  rate  charged 
by  the  commercial  companies, 

A  number  of  manufacturing  corpora- 
tions in  England  have  also  established 
wind  turbine  electric  generator  plants  at 
their  works  and  are  getting  power 
enough  not  only  for  lighting  and  heat- 
ing their  factories  but  also  for  the  run- 
ning of  a  considerable  portion  of  the 
machinery. 
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The  wind-mills  for  this  purpose  are 
so  arranged  that  when  the  wind  rises 
beyond  a  certain  speed  the  wheel  is  auto- 
matically turned  away  from  its  working 


position.  In  this  way  the 
wind-turbine  plants  may  be 
left  withoHt  attendance.  It 
will  work  if  it  is  in  the 
strongest  gale. 

In  the  not  remote  future 
the     engineer    sees    every 
householder   with  a  wind- 
mill in  his  back  yard,  from 
which,  at  a  very  small  cost, 
he  will  get  electric  power 
sufficient  to  light  and  heat 
his  house  and  to  perform 
'  all  the  work  in  which  elec- 
tricity can  be  utilized.    It  is 
certainly   in   this   direction 
that  the  greatest  progress 
will    be    made    in    putting 
housekeeping  on  a  scientific 
basis.  Coal,  soot,  ashes  and 
all  the  labor  connected  with 
them  will  be  abolished.   By 
the    simple   turning  of 
switches,  most  of  the  ordinary  household 
tasks  will  be  performed,  and  that  which 
is  now  drudgery  will  become,  if  not  a 
pleasure,  at  least  an  interesting  task. 


Sweet  Remembrances 


Let  Fate  do  her  wont ;  there  aie  lelica  of  }oj. 
Bright  dreams  of  the  past,  which  abe  cannot  destrax ; 
And  which  come  in  the  nigbt-tline  of  •orrow  and  care. 
To  bring  back  the  featares  that  Joy  used  to  wear ; 
Long,  long  be  tay  heart  with  auch  memories  filled ; 
Like  the  vase  in  which  toocs  have  once  been  distilled. 
Yon  maj  break,  you  may  shatter  the  vase,  if  yon  will. 
But  the  scent  of  the  rosea  will  hang  ronnd  it  still. 


PURE    MILK    AT    LAST 


By 


CHARLES    FREDERICK    CARTER 


BECAUSE  a  little  girl  in  New 
York  City  had  the  misfortune 
to  contract  a  disease  from 
filthy  milk  four  years  ago, 
clean,  pure,  wholesome  milk 
has  been  placed  on  the  market  for  the 
first  time.  When  the  doctor  told  the 
little  girl's  papa,  who  was  A,  J,  Bald- 
win, a  lawyer,  that  the  swelling  on  his 
daughter's  neck    had    been    caused  by 


four  years  ago  sound  appetizing  when 
compared  with  the  secret  history  of  a  can 
of  milk. 

Next  to  meats,  cereals,  cotton  and  hay, 
milk  is  the  most  valuable  of  farm  prod- 
ucts, amounting  in  round  numbers  to 
hal'  a  billion  dollars  a  year.  The  annual 
consumption  of  milk  in  the  United  States 
today  is  seven  billion  gallons,  and  it  is 
increasing  more  rapidly  than  population. 
Yet  the  methods  of  hand- 


nice.  The  revelations  about 
packing      house      methods 


TREATING  K 
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from  the  milker's  hand  trickles  on  to 
the  teat  where  it  mixes  with  the  filth, 
formini^  a  thin  paste  which  also  drops 
into  the  pail.  Besides  all  this,  the 
milk  has  a  strong  animal  odor,  or  musk, 
which  is  decidedly  offensive  to  most  folk 
until  the  palate  has  become  hardened 
to  it. 

Mere  filth  is  of 
secondary  impor- 
tance, however. 

Of  all  food  prod- 
ucts milk  is  the 
most  favorable  me- 
dium  for  the 
growth  of  bacteria. 
For  this  reason  it 
is  used  in  all  bac- 
teriological labora- 
tories as  a  test  sub- 
stance  for  the 
growth  of  disease 
producing  germs. 
If  typhoid, tubercu-  Thh  right  Sort  or 


losis  or  diphtheria  germs  get   into  the 
water  supply  of  the  herd  they  will  appear 
in  the  milk.  Beside  this.disease  producing 
bacteria  exist  everywhere,  in  the  dust  of 
the  bam,  the  dairy,  the  home,  and  wher- 
ever milk  is  handled.     If  a  few  typhoid 
germs  get  into  the  milk  from  any  source 
they     increase     so 
rapidly   that   in 
twenty-four    hours 
■  they  are  multiplied 
into  enough  poison 
to  kill   a  score   of 


escapes  contamina- 
tion until  it  gets  to 
the  dairy  it  is  there 
strained  through 
germ  infected  mus- 
lin, so  danger  is 
strained  in  and 
not  out.  The  milk 
is  then  put  into  a 
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can  that,  not  having  been  properly  ster- 
ilized, contains  more  germs.  If  it  gets  to 
the  city  in  fairly  good  condition  still 
more  germs  will  be  added  during 
the  bottling  process;  and  by  the 
time  the  milk  is  used  it  is  literally 
swarming  with  bacterial  life.  Twenty 
samples  of  milic  taken  from  cans 
on  arrival  in  New  York  averaged  five 
million  bacteria  per  cubic  centimeter. 
Ten  samples  collected  at  the  railroad  sta- 
tion in  Philadelphia  averaged  four  mill- 
ion eight  hundred  thousand  bacteria  per 
cubic  centimeter.  Nineteen  per  cent  of 
the  milk  arriving  at  Boston  averages 
more  than  a  million  bacteria  per  cubic 
centimeter,  while  58  per  cent  averages 
more  than  a  hundred  thousand. 

Pet^le  drink  this  awful  stuff,  die  of 
typhoid  fever,  diphtheria  and  other  filth 
diseases;  the  survivors  lay  the  blame  on 
Providence,  drink  milk  and  in  their  turn 
are  prematurely  gathered  to  their 
fathers. 

But  two  safeguards  have  been  de- 
vised. One  is  pasteurization,  which  con- 
sists in  heating  the  milk  to  167  degrees 
Fahrenheit  for  a  short  time,  then  cooling 


it  quickly.  As  carried  out  in  the  labora- 
tory this  process  kills  a  good  many  of  the 
germs,  but  not  all ;  as  carried  out  com- 
mercially pasteurization  is  a  farce,  and  in 
the  case  of  unscrupulous  dealers  is  noth- 
ing less  than  an  added  source  of  danger. 
The  only  remaining  safeguard  is  found 
in  a  plan  devised  in  1890  by  the  Medical 
Society  of  New  Jersey  by  which  milk 
is  produced  under  the  supervision  of  a 
medical  commission  which  must  approve 
the  methods  of  handling  milk  and  the 
condition  of  the  herd  as  sanitary.  If  the 
milk  contains  no  more  than  thirty  thou- 
sand bacteria  per  cubic  centimeter  it  is 
"certified."  Even  this  half  measure  is 
not  the  success  it  should  be  on  account 
of  the  extra  care  and  expense  involved. 
Of  all  the  milk  sold  in  the  United  States 
not  more  than  five  per  cent,  is  pasteur- 
ized and  barely  one  per  cent,  is  certified. 
In  any  case  milk  tan  not  be  preserved 
for  any  length  of  time  but  must  be  rushed 
to  market  and  consumed  promptly  or  it 
spoils  utterly. 

Having  grasped  the  situation  Lawyer 
Baldwin  set  himself  the  task  of  finding 
a  germicide  that  would  at  least  render 
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Treatihc  tub  Milk  Dobs  Not  Chanoe  Its 
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milk  reasonably  safe,  and  also,  if  possi- 
ble, some  method  of  preserving  it  for  a 
few  days.  He  experimented  with  every 
known  germicide  and  method  of  preser- 
vation. Then  he  employed  bacteriolo- 
gists and  chemists  to  continue  the  search 
for  an  effective  method  of  destroying 
disease  germs  in  milk.  Such  experts 
come  high ;  and  Lawyer  Baldwin  was 
getting  small  returns  for  large  expendi- 
tures. 

One  day  he  was  talking  of  his  hobby, 
pure  milk,  to  his  friend,  James  F.  Les- 
ter, a  bottler,  who,  in  return,  regaled 
the  lawyer  with  a  disquisition  on  his 
hobby,  which  was  carbonated  beverages. 

"Did  you  ever  try  carbonic  acid  gas 
on  milk?"  asked  the  lawyer. 

"No." 

"Then  try  it." 

Lester  did  try  it  as  soon  as  he  could 
get  back  to  his  bottling  establishment. 
Next  day  he  took  the  bottle  of  carbon- 
ated milic  to  Baldwin,  who  passed  it  on 
to  the  bacteriologist.  When  he  received 
the  laboratory  report  Baldwin  became  as 
excited  as  a  dignified  attorney  with  a 
large  practice  may  properly  become.  It 
is  needless  to  repeat  what  the  bacteriolo- 
gist said  because  his  report  was  couched 
in  such  profoundly  scientific  phraseolc^y 


that  he  probably  did  not  understand  it 
himself;  but  the  purport  of  it  was  that 
there  had  been  a  St.  Batholomew's  Day, 
so  to  speak,  among  the  bacteria  in  that 
bottle. 

At  last  a  way  had  been  found  to  purify 
milk. 

Anyway,  that  is  what  Messrs.  Baldwin 
and  Lester  thought  for  a  few  blissful 
hours.  An  awakening,  came  later,  for 
Baldwin  and  Lester  were  destined  to 
make  anew  the  discovery  so  many  thou- 
sands had  made  before  them:  that  be- 
tween the  birth  of  a  valuable  idea  and 
the  commercial  utilization  thereof  lies  a 
great  gulf  that  can  only  be  bridged  by 
tireless  labor  and  lavish  expenditure. 

But  they  stuck  to  the  task  until  they 
worked  out  a  practical  method  of  car- 
bonating  milk,  which  kills  the  germs 
and  preserves  the  miik  until  it  is  wanted, 
and  of  decarbonating  it  for  use.  By  the 
time  they  were  ready  to  deliver  the  first 
quart  of  Apathogenic  Miik,  as  the  prod- 
uct of  the  Baldwin-Lester  process  is 
called,  from  the  experimental  dairy  at 
East  Orange,  New  Jersey,  they  had  paid 
out  the  neat  little  sum  of  $25,000.  Ex- 
penditure is  not  at  an  end,  for  the  chem- 
ists and  the  bacteriologists  and  other 
technical  experts  are  still  at  work  in  an 
endeavor  really  to  master  the  whole 
subject. 


WHERB  THE  MILK  HAS  ITS  GASES  REMOVED. 


The  Baldwin-Lester  process  for  ren- 
dering milk  apathogenic  is  simplicity 
itself.  It  begins  with  the  cleanly  pro- 
duction of  milk,  which  means  that  only 
healthy  cows  are  to  be  kept,  and  that 
their  udders  and  flanks  and  the  milkers' 


hands  are  to  be  washed  before  milking. 
The  milkers  use  covered  pails  of  a  spe- 
cial pattern  to  protect  the  milk  from 
dust  and  germs  in  the  air.  So  far  this 
is  no  more  than  should  be  done  every- 
where regardless  of  whether  the  milk  is 
to  be  carbonated  or  not. 

After  the  milk  has  been  drawn,  instead 
of  being  strained  and  cooled,  a  necessity 
under  the  old  conditions,  and  a  procedure 
that  generally  introduced  more  dirt  than 
it  took  out,  it  is  left  in  the  milking  pail 
or  poured  directly  into  a  sterile  can  until 
it  is  treated  with  gas.  This  method 
lightens  the  work  of  the  farmer  instead 
of  increasing  it  as  in  the  case  of  certi- 
fied milk. 

Next  comes  carbonating,  which  con- 
sists in  introducing  into  the  milk  carbon 
dioxide,  or  carbonic  acid  gas.  This  may 
be  done  at  the  farm  dairy,  as  the  appa- 
ratus is  extremely  simple,  or  it  may  be 
done  at  a  central  creamery.  Carbonic 
acid  gas  is  what  gives  life,  sparkle  and 
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zest  to  champagne,  beer,  ginger  ale. 
Apollinaris  and  all  other  mineral  waters, 
whether  natural  or  artificial,  and  soda 
water.  The  business  of  manufacturing 
carbonated  beverages  has  grown  to  enor- 
mous proportions.  Bottled  carbonated 
temperance  drinks  alone  of  the  whole- 
sale value  of  $30,251,150  were  manu- 
facture<i  in  1905  as  compared  with  $23,- 
268,876  in  1900.  Every  drug  store  and 
candy  shop  lias  its  soda  fountain  which 
is  sure  to  be  well  patronized.  All  this 
goes  to  show  that  carbonic  acid  gas  is 
very  popular  as  an  addition  to  a  bev- 


erage. When  taken  into 
the  stomach  it  is  considered 
healthful,  though  it  cannot 
be  recommended  for 
breathing  purposes.  To 
meet  the  great  and  steady 
demand  carbcmJc  acid  gas 
is  manufactured  in  enor- 
mous quantities  and  can  be 
had  in  tanks  at  moderate 
pressure,  or  in  cylinders  at 
high  pressure,  very  cheap 
anywhere  within  reach  of  a 
transportation  line. 

For  carbonating  milk  a 
forty   quart   tank   built   to 
withstand    a    pressure    of 
one    hundred    pounds    per 
square    inch   is    first   filled 
with  carbonic  acid   gas  at 
seventy -five    pounds    pres- 
sure from  an  ordinary  gas 
tank   such   as   is  used   for 
making  soda  water.      The 
warm  milk  is  then  pumped 
through  a  cooling  coil  into 
this  gas  filled  tank  under 
pressure,  the  effect  of  the 
operation  being  to  mix  the 
gas    with    the    milk    thor- 
oughly.    The  milk  is  now 
in     a     perfectly     sanitary, 
sealed  shipping  can   ready 
to    be    sent    any    distance 
after  only  two  handlings  as 
compared  with  half  a  dozen 
handlings    under    the    old 
methods.     As  the  gas  acts 
as  a  preseiTative  it  is  not 
necessary    to    use    ice    in 
shipping  even  in  the  hottest 
weather. 
In   fact  the  effectiveness  of  carbonic 
acid  gas  in  preserving  milk,  one  of  the 
most  perishable  of  food  products,  is  mar- 
velous.    In  laboratory  experiments  car- 
bonated milk  stored  in  a  refrigerator  at 
a    temperature    of    forty-three   degrees, 
Fahrenheit," at  the  end  of  four  months 
contained  no  bacteria  and  was  but  very 
slightly   altered    in   taste.     It   was   still 
perfectly  good  for  use.     At  the  end  of 
seven  months  the  milk  was  still  normal 
in  appearance  and  contained  no  bacteria. 
Untreated  milk  in  the  same  refrigerator 
spoiled  in  three  weeks.    It  would  be  en- 
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tirely  practicable  to  supply  a  vessel  with 
carbonated  milk  enough  to  last  for  a 
round  trip  to  Europe,  or  to  South 
America,  or  around  the  world,  for  that 
matter.  The  last  quart  would  be  just 
as  fresh  and  pure  as  when  it  was  car- 
bonated. 

On  reaching  the  city  the  milk  is  al- 
lowed to  flow  down  over  a  series  of 
convex  disks  in  a  vertical  cylinder  in 
which  a  vacuum  is  maintained.  This 
removes  the  gas  and  the  milk  is  thus  re- 
stored to  its  natural  fresh  condition. 
It  is  immediately  run  into  bottles  of  a 
type  not  used  before  for  milk  and  sealed 
with  an  airtight  cork  crown  such  as  is 
used  on  beer  and  mineral  water  bottles. 

As  a  beverage  milk  need  not  be  de- 
gasified.  Carbonated  milk  is  merely 
glorified  vichy  and  milk  with  an  extra 
tang  and  sparkle  highly  agreeable  to 
many  palates. 

Thorough  and  repeated  tests  by  dif- 
ferent bacteriologists  have  proved  con- 
clusively that  99.9  per  cent  of  typhoid, 
diphtheria  and  all  other  disease  germs 
that  can  be  segregated  and  identified  are 
killed  after  twenty-four  to  forty-eight 
hours  in  carbonated  milk.  Moreover,  the 
objectionable  animal  odor  and  taste  are 
also  removed,  so  that  those  to  whom 
ordinary  milk  is  distasteful  can  drink 
apathogenic  milk  with  a  relish. 

Dr.  Elmer  S.  Newton,  A.  B.,  M.  D., 
of  Washington,  who  made  a  chemical 
study  of  milk  treated  by  the  Baldwin- 
Lester  process,  reported  that  it  was  per- 


fectly normal  so  far  as  chemical  exam- 
ination could  show.  Artificial  digestion 
experiments  showed  it  to  be  as  digestible 
as  ordinary  milk.  A  number  of  young 
children  were  fed  apathogenic  milk  for 
several  weeks.  They  all  flourished  and 
were  free  from  digestive  disturbances 
which  so  frequently  accompany  the  use 
of  ordinary  milk,  and  one  that  was  in 
an  almost  dying  condition  made  a  re- 
markable recovery  on  apathogenic  milk. 

Not  the  least  attractive  feature  of  the 
new  process  of  handling  milk  is  its 
cheapness  and  simplicity.  The  milk  may 
be  treated  on  the  farm  if  there  is  a  sup- 
ply of  steam  convenient  for  sterilizing 
cans  and  other  utensils.  The  only  ap- 
paratus required  is  a  hand  pump,  a  coil 
of  tinned  copper  pipe  to  be  used  as  a 
cooling  coil  and  a  tank  of  some  kind  to 
accommodate  this  coil.  The  only  other 
requisite  is  a  sufiicient  number  of  pres- 
sure cans  which  are  made  to  withstand  a 
pressure  of  75  pounds.  The  carbonic 
acid  gas  may  be  obtained  in  cylinders. 
The  cost  of  milk  treated  is  but  a  frac- 
tion of  a  cent  per  quart. 

If  treated  on  a  large  scale  at  a  central 
point,  such  as  a  creamery,  all  that  is 
required  is  a  covered  receiving  tank  and 
a  power  pressure  pump.  The  degasify- 
ing  apparatus  used  in  the  city  is  a  very 
simple  thing  that  may  be  readily  cleaned 
and  sterilized.  Bottling  machines  for 
filling  and  sealing  the  bottles  with  the 
crown  seal  run  by  foot  or  steam  power 
are  also  inexpensive. 


THE  HOUSE-FLY  AS  A  CROP-WRECKER 


By 


ROBERT    E.   BENTON 


UCH  has  been  written  and 
printed  of  late  about  flies 
as  a  menace  to  human 
health.  But  not  a  word  has 
been  said  about  the  damage 
they  do  to  cultivated  crops,  which,  in  this 
country,  must  amount  to  scores  of  mill- 
ions of  dollars  annually. 


Nearly  all  diseases  of  plants  are  due  to 
fungi,  usually  microscopic.  Of  such  char- 
acter, for  example,  are  the  "smuts"  of 
wheat  and  other  grains,  the  "mildews," 
the  "rusts,"  and  all  the  long  list  of  fruit 
"rots"  of  various  kinds.  These  and  ever 
so  many  other  vegetable  maladies  are 
attributable  to  minute  fungi  which  feed 


upon,  and  in  a  very  brief  time  ruin,  the 
plants. 

The  fungi  in  question  are  distributed 
in  a  number  of  ways,  but  commonly  by 
flies — that  is  to  say,  by  the  Muscidae  and 
Sarcophagidae,  or,  in  other  words,  the 
house-fly  and  its  relatives,  and  the  car- 
rion flies.  Those  insects  feed  on  almost 
everything   imaginable,   and,   constantly 


disease-producing  fungi.  They  scatter 
them  everywhere,  and  are  the  chief 
agents  for  spreading  tlte  maladies  most 
destructive  to  the  farm,  the  garden,  and 
the  orchard. 

If  a  fly- speck  on  a  window-pane  be 
closely  examined,  threadlike  "rays"  are 
likely  to  be  found  extending  from  it  in 
all  directions.    These  are  usually  due  to 


flitting  from  place  to  place,  are  the  uni-  the  growth  of  fungi.  Dr.  Cobb  collected 
versal  distributors  of  the  "spores" — cor-  from  such  specks  more  than  twenty  dif- 
responding    to    seeds — of    all    kinds    of     fercnt  kinds  of  spores,  representing  as 

fungi.  many  species  of  fungi,  and  fed  them  to 

Dr.  N.  A.  Cobb,  of  the  govern-  flies.     He  found  that  they  passed 

ment  plant  bureau,  .wf     '  ■          ■     ■  .  bodies  of  the  insects 

a     very     painstaking  uninjured,     retaining 

study  of  the  subject.  all  their  vitality,  and 

counted  700.000  such  thus      remaining      in 

spores     which     were  condition  to  "sprout" 

left  behind  on  a  single  whenever  opportunity 

footprint  of  one   fly.  might  serve. 

In  like  manner,  with  .Anybody  may  verify 

the   aid   of   a   micro-  this    experiment     for 

sci>pe,   he  counted   in  his    own    satisfaction 

one     flv-speck     2,-  by    feeding   a    fresh- 

400.000    fungus     A  cavght     fly     on     the 

spores.     Thus  it  is     "  common  "blue  mold," 

seen     how     extra-  which  is  so  frequently 

ordinarily  efficient  foimd     growing     on 

flie,-;  must  be  as  car-  .,      ^                ^    ,            cheese,   or   bread. 


ricrs  and  planters  of 


old    shoes   that    have 
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been  exposed  to  dampness.  If  a  very 
small  quantity  of  this  mold  be  mixed 
with  a  drop  of  sweetened  water 
and  put  into  a  bottle,  together  with  a 
fly,  the  latter  will  drink  the  water,  and 
specks  will  soon  be  deposited  on  the 
^lass.  In  a  moist  atmosphere,  at  living- 
room  temperature,  within  forty-eight 
hours  every  such  speck  will  bloom  out 
with  a  luxuriant  growth  of  blue  mold. 

A  good  many  diseases  of  plants,  caused 
by  bacteria,  and  not  by  fungi,  are  known 
to  be  distributed  by  flies.  This  is  true, 
for  example,  of  the  deadly  "pear  blight," 
which  might  be  called  a  fly  malady. 
When  it  runs  through  a  pear  orchard,  it 
turns  the  foliage  black,  working  destruc- 
tion as  complete  as  if  fire  had  raged 
among  the  trees.  Other  bacterial  com- 
plaints of  the  olive,  etc.,  owe  their  preva- 
lence to  these  insects. 

Now  that  it  is  understood  how  im- 
portant a  part  flies  play  in  human  affairs. 


a  new  attention  is  being  given  to  the 
study  of  these  highly  objectionable  in- 
sects. They  are  even  bred  in  the  labora- 
tory, for  purposes  of  observation — an 
affair,  by  the  way,  of  so  little  difficulty 
that  anytwdy  can  easily  do  it  for  himself. 
It  is  only  necessary,  as  a  preliminary,  to 
know  how  to  distinguish  the  male  fly  from 
the  female.  About  this,  however,  there 
is  no  trouble,  because  the  head  of  the 
male  is  almost  all  eyes,  while  in  the 
female  there  is  a  space  between  the  eyes 
equal  to  one-third  the  diameter  of  the 
head. 

Catch  several  flies  alive,  and,  having 
picked  out  a  male  and  a  female,  put  tliem 
together  under  a  glas.s  tumbler,  with  a 
piece  of  moistened  bread.     From  day  to 
day  add  a  small  piece  of  moist  bread  to 
the  heap,  removing  any  that  shows  sign 
of  mold.    In  a  few  days  eggs  will  be  ob- 
served on  the  heap  of  bread,  laid  in  little 
bunches,  and  pretty  soon  these  will  hatch 
out  tiny  footless  maggots.    The  maggots, 
feeding  on  the  bread,  will  grow  rapid- 
ly and  some  of  them  will  crawl  up 
and  down  the  inside  of  the  tumbler. 
At  the  end  of  a  week  or  so  they  will 
transform    themselves    into    "pupae," 
from  which,  two  or  three  days  later, 
fully  developed  winged  flies  will  emerge. 
These  instructions  relate  only  to  the 
breeding  of  the  house-fly.     But  flies  of 
any  other  species  may  be  similarly  propa- 
gated, with  the  simplest  means,  by  any 
one  who  wishes  to  find  out  the  details  of 
their  life-history. 


"Toadstool"  Tree  Pahasite. 


TECHNICAL  WORLD  MAGAZINE 


During  recent  years  planters  of  sugar 
cane  have  suffered  grievous  loss  from 
diseases  which  are  now  known  to  be  car- 
ried by  flies.  One, of  these  is  the  so- 
called  "pineapple  disease,"  which  attacks 
the  cuttings  after  they  are  planted  and 
before  they  can  sprout.  It  makes  the  cut- 
tings smell  agreeably,  like  pineapple.  The 
same  malady,  curiously  enough,  is  one  of 
the  worst  enemies  of  the  pineapple  itself 
— particularly  the  variety  known  as 
"smooth  cayenne,"  the  core  of  which, 
when  thus  afifecled,  turns  sooty  black. 
rendering  the  fruit  unmarketable. 

The  secret  of  the  pineapple  smell  is 
that  the  fungus  in  question  produces  a 
peculiar  ether,  of  a  delicious,  cologne- 
like fragrance.  It  seems  by  no  means 
impossible  that  it  may  be  turned  to  prac- 
tical and  useful  account  commercially, 
for  perfuming  purposes.  Unfortunately, 
however,  the  perfume  has  a  very  strong 
attraction  for  flies,  which  feed  upon  dis- 
eased parts  of  the  sugar  cane,  and  carry 
away  the  sjmres,  scattering  them  wher- 
ever I  hey  go. 


Flies  are  extremely  fond 
of  odors.  Some  that  are 
horrible  to  us  are  most 
agreeable  to  them.  They 
are  attracted  to  the  cane 
fields  by  the  smell  of  fer- 
menting sugar,  and  there 
feed  on  the  sweet  sap. 
Thus  it  comes  about  that 
spores  of  the  fungi  that 
cause  all  the  common  dis- 
eases of  the  cane  are  found 
in  the  excreta  of  flies 
caught  in  the  cane  field. 
The  "pineapple  disease"  is 
only  one  of  a  number  which 
they  are  instrumental  in 
distributing. 

Another  species  of  cane 
fungus  is  of  large  size — a 
kind  of  mushroom.  One 
of  its  spores,  left  by  a  fly 
on  the  cane,  is  washed  by 
rain  into  the  ground,  where- 
in it  sprouts.  Its  vegetation 
later  on  produces  a  curious 
fruit,  which  takes  the  shape 
of  a  whitish  ball.  That  is 
to  say,  the  ball  is  a  sort  of 
"   "^'  case,   inside   of   which   the 

mushroom  is  tightly 
packed,  like  a  jack-in-the-box.  At  day- 
light the  spherical  box,  which  is  beneath 
the  surface  of  the  earth,  bursts,  and 
within  two  minutes  the  mushroom  ap- 
pears above  ground,  attaining  a  height 
of  three  or  four  inches. 

This  particular  fungus  makes  a  regu- 
lar business  of  attracting  flies,  in  order 
to  secure  its  own  repro<luction.  It  ap- 
pears, therefore,  at  daylight — an  hour 
when  its  odor  "carries"  best,  and  when 
the  insects  are  hungriest.  The  top  of  it 
is  covered  with  a  nasty,  sticky  stuff,  con- 
taining millions  of  spores,  and  so  at- 
tractive to  flies  that  they  can  hardly  be 
driven  away  from  the  mushroom.  In  the 
ordinary  course  of  events,  they  carry  the 
spores  to  the  sugar  canes,  and  deposit 
them — to  be  afterwards  washed  by  rain 
to  the  ground,  to  germinate,  and  to  start 
the  cycle  over  again.  The  vegetation  of 
this  parasite  injures  the  tender  shoots  of 
the  cane,  and  creeps  up  the  stalks,  the 
plant  on  which  it  depends  for  subsistence. 
The  familiar  fruit  "rots"  which  cause 
such  a  vast  deal  of  damage,  are  spread 
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largely  by  flies.  Among  them  are  the 
"ripe  rots"  of  all  kinds  of  fruits,  the 
"brown  rot"  of  the  peach,  the  "black  rot" 
of  the  tomato,  and  many  others,  all  of 
them  fungus  diseases,  which  affect  the 
grape,  the  raspberry,  etc.  If  there  were 
no  flies,  comparatively  little  harm  would 
be  done  by  such  troubles. 

Of  "rust"  diseases,  which  attack  grains 
and  grasses,  there  are  many.  They  are 
spread  largely  by  flies.  Typical  among 
such  maladies  is  the  wheat  rust,  which, 
oddly  enough,  is  originally  a  trouble  of 
the  barberry  bush.  Flies  are  very  fond 
of  this  fungus,  and  eat  the  spores  of  it, 
when  found  on  the  under  sides  of  the 
barberry  leaves — afterwards  carrying 
them  to  the  wheat  plants. 

Flies,  by  reason  of  their  habit  of  scat- 
tering fungus  spores,  are  to  a  great  ex- 
tent responsible  for  the  distribution  of  the 
"leaf-curl"  disease  of  the  peach ;  likewise 
for  the  "scab"  of  pear  and  apple,  which 
appears  in  the  form  of  dark  blotches  on 
the  fruit,  and  for  the  "leaf-spot"  troubles. 
They  are  common  carriers  of  the  "mil- 
dews"— such,  for  example,  as  the  "pow- 
dery mildew"  of  the  grapevine. 


A — IciclBlioll  of  mold  fun 


Many  fungus  enemies  there  are  from 
whose    attacks    the    forests  suflfer  very 

seriously — such,  for  instance,  as  "can- 
kers," which  devour  the  bark.  The 
spores  are  carried  by  flies.  They  are 
parasites,  of  course,  and,  deriving  their 
sustenance  from  the  tree,  convert  the  liv- 
ing tissue  of  the  latter  into  so  much  rot. 

Even  after  the  trees  are  cut  down  and 
converted  into  lumber,  the  material  is 
liable  to  suffer  damage  from  fungi  that 
feed  upon  it  and  thus  cause  decay.  One 
sometimes  sees  telegraph  poles  and  fences 
with  toadstools  growing  out  of  them. 
There  can  be  no  doubt  that  in  many  in- 
stances the  spores  of  the  fungi  that  do 
this  sort  of  mischief  were  originally 
brought  and  deposited  by  flics.  If  a  speck 
be  suitably  situated  on  a  piece  of  wood,  it 
is  easy  for  the  fungus  spores  it  contains 
to  introduce  their  vegetation  into  a  crack, 
and  so  start  a  rot-producing  growth. 

How,  it  will  be  asked,  is  it  possible  to 
fight  this  sort  of  mischief?  The  answer 
is  that  it. can  be  fought  effectively  only  by 
the  systematic  prevention  of  fly-breeding, 
and  by  the  careful  destruction  of  all  plant 
growths  already  infected,  whether  in  for- 
est, field,  orchard,  or  garden.  So  far  as 
fly-breeding  is  concerned,  it  can  be  stop- 
ped entirely  in  any  given  locality  by  en- 
forcing regulations  which  shall  prohibit 
the  exposure  of  manure,  the  carcasses  of 
dead  animals,  garbage,  or  other  filth. 
Flies  cannot  reproduce  their  species  un- 
less they  can  find  manure,  decaying  vege- 
table matter,  or  other  nastiness,  in  which 
to  lay  their  eggs.    No  filth,  no  flies. 


Appreciation 

A  Washington  woman  has  in  her  em- 
ploy as  butler  a  darky  of  a  pompous  and  sal- 
ts ti«d  mien  who  not  long  ago  permitted  a 
chocolate-colored  damsel,  long  his  ardent  ad- 
mirer, to  become  his   spouse. 

On  one  occasion  when  the  mistress  of  the 
house  had  occasion  temporarily  to  avail  her- 
self of  the  services  of  the  butler's  wife,  it  was 


The  NolM  Wa»  DlstractiiK 

"Is  THAT  you,  dear?"  said  a  young  husband 
over  the  tel^hone.  "I  just  called  up  to  say 
that  I'm  afraid  I  won't  be  able  to  get  home  to 
dinner  tonight,  as  I  am  detained  at  the  office." 

"You  poor  dear,"  answered  the  wife  sym- 
pathetically. "I  don't  wonder.  I  don't  see 
how  you  manage  to  get  anything  done  at  all 
with  that  orchestra  playing  in  your  office. 
Good-hy."^  Every  body  s   Magazine. 


observed  that  whenever  the  duties  of  the  two 
brought  them  in  conjunction  the  bride's  eyes 
would  shine  with   extraordinary  devotion. 

"Your  wife  seems  wonderfully  attached  to 
you,  George,"  casually  observed  the  mistress 
of  the  bouse. 

"Yes,  ma'am,"  answered  George  compla- 
cently. "Ain't  it  jest  sickenin'?" — Harfcr's 
Magasme.  ^ 

A  Bit  of  Conservation 

An  Englishman  hired  an  Irish  cabby  to  get 
him  to  the  train.  The  Irishman's  horse  was 
going  very  slowly  and  the  Englishman  stuck 
his  head  out  of  the  cab-window  and  said : 

"Whip  him  up.  Give  him  the  gad.  Hit  him 
in  a  vital  spot' 

"An'  sure,"  said  the  cabby,  "I've  hit  him  in 
every  vital  spot  but  the  ears,  and  I'm  saving 
them  for  the  hW— National  Monthly. 


One  More  Unfortunate 

"Pshaw  !"  exclaimed  Miss  Verner,  impa- 
tiently. "I'm  sure  we'll  miss  the  opening  num- 
ber. We've  waited  a  good  many  minutes  for 
that  mother  of  mine." 

"Hours,  I  should  say,"  Mr.  Sloman  retorted 
rather  crossly. 

"Ours?  d  George  I"  she  cried,  arrf  laid  her 
blushing  cheek  upon  his  shirt  front. — Catholic 
Standard.  j| 

Idcntlflcd 

Thk  new  housemaid  had  just  opened  the 
door  in  response  to  Wi^leshy's  ring. 
"Is  Miss  Darborough  in?"  asked  Wigglesby. 
"Vis,  sorr,  she's  in  sorr,  but  she's  engaged," 


Anything  EImT 

"You  know  that  pretty  sale^rl  I  took  home 
from  the  dance?" 
"Yes." 
"Well.  I  stole  a  kiss."    ■ 


The  Usual  Thin* 

is  it  absolutely  necessary  to  oper- 


The  Three  Afes  of  Childhood 

"How  old  are  you,  my  dear?" 

"Eight  at  home;  seven  and  a  half  when 
I  go  by  train,  and  six  when  1  go  out  with 
mama." — Bon  CnnNf, 


BLOWING  OFF  STEAM 


Her  Alter  Ego 

Mrs.  F ,  a  Southern  "social  leader,"  was 

told  by  her  husband  over  the  telephone  that 
he  would  bring  a  number  of  guests  home  to 
dinner.  The  party  was  altogether  unexpected, 
and  there  was  not  enough  food  in  the  house 
to  supply  the  table. 

Mrs.  F at  once  instructed  her  cook  to 

order  certain  supplies  while  she  planned  the 
rest  of  the  dinner.  A  little  later  she  was  hor- 
rified to  hear  the  cook  talking  ferociously  into 
the  telephone,  as  follows: 

"An'  Ah  want  six  dozen  sof'-shell  crabs, 
and  ef  yo'  doan'  get  dem  up  here  mighty  quick 
Ah'll   skin   every  one  of  yo',  ye'  low  down — 

'Who  is  dis?'  Dis  is  Mrs.  F ,  dat's  who  dis 

is,  and  Ah  means  ebery  word  Ah  say." 

"Mandy,"  cried  the  mistress,  "what  do  you 
mean?     You  must  not  use  such  language!' 

"Lawsy,"  returned  the  cook,  "that's  all  right, 

Mis'  F .     Ah  talks  to  'um  like  dat  for  yo' 

all  de  time."— //arz-fr'i  IVeekly. 

The  Right  Place 

An  anxious  father  got  wind  of  the  rumor 
that  his  son  was  leading  a  convivial  life  at 
college.     But  the  son  strenuously  denied  the 


Pure  Thought 

A  lady  summering  in  Maine  said  to  her 
milkman   severely : 

"See  here,  this  milk  of  yours  is  half  water 
and  half  chalk.    What  do  you  mean  by  adver- 

tismg  it  as  pure?" 

"Madam."  said  the  milk  manufacturer  with 
withering  dignity,  "to  the  pure  all  things  are 
pure." — Everybody's  Magazine. 


charge  in  letters  to  his  father.  Still  unsatis- 
fied, the  father  made  an  unexpected  visit  to 
his  son's  lodging  place  and,  giving  the  bell  a 
manly  pull,  was  met  by  a  grim-faced  land- 
lady. 

"Does    Mr.    J live    here?"    asked    the 

father. 

"He  docs,"  replied  the  landlady.    "Bring  him 
right   m."— Harper's   Weekly. 
Jt 
Health  Note 

A  UEDicAL  paper  claims  that  a  dentist's 
fingers  carry  disease  germs.  Moral :  Boil  your 
dentist. — Boston   Transcript. 

Oh,  Lovely  Woman 

"Woman  is  very  unreasonable,"  said  a  ven- 
erable New  Hampshire  justice'  of  the  peace. 
"I  remember  that  my  wife  and  I  were  talking 
over  our  affairs  one  day,  and  we  agreed  that 
it  had  come  to  the  point  where  we  must  both 


What  To  Say 

(To  be  written  by  a  Young  Man  on  Receipt 
of  a  Letter  from  Ike  Father  of  an  aged  Spin- 
ster with  Peroxide  Hair  and  Few  Hopes,  ask-    ' 
ing  his  Intentions.) 
Colonel  Willoughby   Higgins : 

Dear  Sir— Your  letter  of  the  10th  instant  to 
my  brother  James  asking  his  intentions  in 
respect  to  your  daughter  has  just  come  to 
hand.  My  brother  has  just  started  on  a  five- 
year  walking-trip  through  Tibet,  but  I  will 
bring  the  matter  to  his  attention  immediately 
upon  his  return. 

Very  truly  yours, 

George  W.  Jihfsok. 
—Harper's  Weekly. 


Very  Likely 

The  case  concerned  a  will,  and  an  Irishman 
was  a  witness.  "Was  the  deceased."  asked 
the  lawyer,  "in  the  habit  of  talking  to  him- 
self when  alone?" 

"1  don't  know,"  was  the  reply. 

"Come,  come,  you  don't  know,  and  yet  you 
pretend  that  you  were  intimately  acquainted 
with  him  ?" 

"The  fact  is,"  said  Pat  dryly,  "I  never  hap- 
pened to  be  with  him  when  he  was  alone." — 
Pittsburg  Observer. 


"Yes,  my  dear,'  I  said  to  my  wife,  'we  must 
both  economiie,  both!' 

"  'Very  well,  Henry,'  she  said,  with  a  tired 
air  of  submission,  'you  shave  yourself,  and  I'll 
cut  your  hair.'  "—Everybod^s  Magaxine. 
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WOMAN   ENGINEER   RUNS   PIPE   LINE 

By    HARRY    H.    DUNN 


IN  Los  Angeles,  California,  there  4s  a 
woman,  a  little  woman,  too,  who  has 
broken  into  an  entirely  new  profes- 
sion for  women — civil  engineering. 
Behind  transit  and  level  she  has 
run  a  Standard  Oil  pipe  line^and  done  the 
work  so  well  that 
the    great   tube    is 
one    of    the    most 
successful    petrole- 
um carriers  on  the 
Pacific  Slope.  With 
her  own  hands  she 
carved   out  a   life- 
sized  piece  of  mar- 
ble statuary,  which 
was  one  of  the  few 
art  works  rescued 
from  the  San  Fran- 
cisco    disaster     of 
April  18,  1906.   At 
Whittier,  where  she 
ran   the   pipe   line, 
she    also    laid    out 
the     large     high 
school  grounds. 

She  recently 
turned  down  an 
offer  to  survey  a 
line  through  Mount 
Shasta,  in  order  to 
take  a  vacation  in 
Honolulu. 

Miss  Lena  R. 
Haas,  C.  E.,  is  the 
way  she  signs  her 
name,  and  when, 
after  graduating 
with  honors  from' 
the  art  course  at 
the  University  of 
California,  she 
signed  her  name 
"L.  R,  Haas,"  to  a 
telegram  asking 
e  n  t  r  a  n  c  e  to  the 
civil  engineering 
course  of  staid  old  m™  Lena  R.  Haas, 


Columbia,  of  course  the  faculty  thought 
her  a  man,  and  she  was  told  to  come  on. 
When  she  arrived  in  New  York,  how- 
ever, instead  of  the  burly  Western  sur- 
veyor   the    professors    expected,     there 
stood  a  slender  girl,  who  properly  be- 
longed, not  in  Co- 
lumbia, but  in  Bar- 
nard   College,    the 
young  women's  an- 
nex     across      the 
street. 

Probably  the 
wise  men  of 
Gotham  thought 
when  they  let  down 
the  doors  that  the 
work  would  be  so 
difficult  that  Miss 
Haas  would  soon 
be  willing  to  quit, 
but  she  did  not 
quit,  though  she 
was  one  woman  in 
a  class  of  one  hun- 
dred and  fifty  men. 
After  completing 
courses  in  the  Los 
Angeles  High 
School,  the  State 
Normal  School,  the 
State  University  at 
Berkeley,  Mark 
Hopkins  Institute 
and  Columbia  Uni- 
versity. Miss  Haas 
coined  a  new  word, 
"  mechan  igraphics , ' ' 
and  then  settled 
down  to  teach  the 
science  for  which 
she  had  created  a 
name.  At  present 
she  is  handing  it  in 
homeopathic  doses 
to  a  large  class  of 
boys  in  Los  An- 
civiL  enoinehr,  geles  Schools, 


BIRDS  MADE  TO 
ORDER 

I  AWS  forbidding  trade  in 
'"'  the  skins  and  plumage 
of  wild  birds,  backed  by 
growth  of  a  strong  popular 
sentiment  in  this  regard, 
have  built  up  a  very  im- 
portant new  industry  — 
namely,  the  manufacture  of 
artificial  birds  out  of  feath- 
ers obtained  from  the  farm- 
yard. Many  of  them  are  aciuaiiy  * 
extremely  artistic,  and  even  "iiii  liv« 

beautiful.  What,  for  exam- 
ple, could  be  more  clever  than  these 
owls'  heads,  which  are  made  out  of  the 
body  feathers  of 
chickens,  with 
celluloid  beaks 
and  black  but- 
tons for  eyes? 


DYED  HEN  LAYS 
EASTER  EGGS 

A  WHITE  hen  has  been 
*^  persuaded,  after  a 
course  in  dietetics  with  pro- 
fessors of  the  Cornell  State 
College  of  Agriculture,  to 
lay  eggs  bright  with  the 
Cornell  colors.  The  yolks 
are  red  and  the  albumen 
white.  A  harmless  dye  was 
given  to  the  hen  with   her 

"hVtched'         feed,  and  when  it  was  seen 

■eceniiT.  that  her  plumage  began  to 

turn    a    delicate    pink,    her 

eggs   were  examined  and   found   to  be 

still  more  deeply  colored.    Other  admix- 

t  u  r  e  s   of    dye 

turned  the  yolk 

of  the  e^  pink 

and     the     hen's 

feet    pink.     The 


where  (he  chi 


They  remind  one  of  the 
animals  that  children  make 
of  peanuts  or  potatoes  and 
seem  little  less  like  toys. 
But  they  save  real  birds' lives. 


hen  and  her  product  were 
on  exhibition  at  Cornell  and 
caused  much  comment,  but 
the  system  is  not  yet  com- 
mercially practicable. 
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PARIS    UNDER 

WATER 

THE  recent  floods  in  the 
*  city  of  Paris  about  which 
full  accounts  have  appeared 
in  the  newspapers  all  over 
the  world,  furnished  some 
very  interesting  and  novel 
experiences  for  Parisians 
and  for  visitors  in  the 
beautiful  French  city.  The 
pictures  reproduced  on  this 
page  show  some  of  the  un- 
usual scenes  that  were  wit- 
nessed during  the  time  when 
a  large  portion  of  Paris  was 
under  v;ater.  Streets  where 
foot  passengers  must  cross 
were     made     passable     by 


upon  his  shoulders.  The 
gendarmes  were  the  busiest 
people  in  the  city  and  they 
served  a  good  purpose  iir 
aiding  to  transport  both  per- 
sons and  supplies  of  the  citi- 
zens, where  it  would  have 
been  difficult  to  have  done 
without  them.  The  manner 
in  which  supplies  were  de- 
livered at  many  houses  in 
the  flooded  district  is  shown 
in  one  of  the  pictures  printed 
herewith.  Boats  were  sent 
up  and  down  the  streets 
loaded  with,  supplies  and 
people  received  them  in  their 
second  story  windows  which 
were  reached  by  means  of 
ladders  set  up  iii  the  water. 


DsuvBitma  SurruBS. 


Onb  Way  op  Making  Ha\ 


means  of  planks  laid  on  saw- 
horses  some  three  or  four 
feet  above  the  surface  of  the 
water.  AH  sorts  of  odd 
craft  were  devised  of  which 
the  double  tub,  in  the  center 
of  this  page,  is  one  odd  ex- 
ample.  Many  a  strong- 
backed  man  made  himself 
useful  and  incidentally 
profited  considerably,  by 
carrying  people  to  and   fro 


Thb  Busy  Gbndarmb. 


The  river  Seine  was  a 
raging  torrent  and  spread  its 
waters  far  and  wide  over  a 
very  large  section  of  the  city 
but  it  is  said  that  the  gaiety 
of  the  people,  was  if  any- 
thing, enhanced  by  the  diffi- 
cuUics  under  which  they 
pursued  their  pleasures.  A 
little  spice  of  danger  and 
risk  seemed  to  add  to  their 
enjoyment  of  their  pursuits. 


Which  Sidk  Uff 
is  hard  to  IclJ  which  [9  the  rcOcctioi 


In  Mbuorv  o^'Blehiot's  Fbat. 
memorial  of  slonc.  i>  placMi  at  Dovei.  where 
ichnian's  airship  landed  after  the  first  fliEhl 


WASP-WAISTED 
TREE-TRUNK 

COMETHING  over  a  year 
•^  ago  a  great  trunk  was 
set  up  in  the  beaver's  lair  at 
the  London  "Zoo"  for  the 
purpose  of  giving  him  some- 
thing to  sharpen  his  teeth 
on.  The  persevering  rodent 
put  in  many  hours  a  day  at 
the  task,  with  the  result 
which  is  shown  in  the  photo- 
graph. The  wasp-waist 
holds,  though  the  top  of  the 
trunk  sways  in  a  wind,  and 
the  wily  beaver  refrains 
from  giving  the  last  bite 
which  would  bring  it  crash- 
ing on  his  head.  How  long 
it  will  hold  against  wet  and 
rain  is  a  matter  of  guess- 
work, but  the  beaver  will  not 
be  caught  when  it  falls  for 
he  is  watchful. 


V  Beaveb's  Work. 


NINETY  HORSEPOW- 
ER DRAGON 
/^NE  of  the  greatest  feat- 
^-'  ures  of  the  Chinatown 
festivities  in  San  Francisco 
was  the  huge  dragon  made 
of  silk  and  tinsel  which  was 
carried  in  the  street  parade. 
Heretofore  it  has  been  borne 
on  the  shoulders  of  a  score 
or  more  of  Celestials,  but  at 
last  the  spirit  of  the  age  has 
seized  even  the  conservative 
Chinese.  In  the  parade  of 
last  New  Year's  eve  the 
huge  monster  was  mounted 
on  three  automobiles, 
coupled  closely  together. 
The  gorgeous  dragon  was 
supported  on  racks  placed 
upon  the  automobiles  which 
had  to  be  driven  with  ex- 
treme care  on  account  of  the 
hilly  San  Francisco  streets. 


NINETVHOKSEPOWER  DRAGON. 


!  cltT  ol  San  Fraaclaco. 


NEW  YEAR'S  CUSTOMS 
PROGRESS  is  the  watchword  of  our 
*    age  in  every  conceivable  line.     Even 
the    pleasures    seem    to    be 
getting  gayer  and  more  ex- 
citing which  can  plainly  be 
seen    on    New    Year's    Eve 
when  all  who  are  able,  hurry 
to  the  heart  of  a  city  with 
horns  and  various  other  in- 
struments for  making  noise, 
joining  the  general  hubbub. 
In  nearly  all  great  cities  at 
midnight    the    church    bells 
and  the  whistles  from  ships 
in   the   harbor   mingle   with 
the  glad  shouts  of  "Happy 
New   Year."    Quite  a   nov- 
elty  was  seen   this  year   in 
the   streets  of   Philadelphia. 
"The  Giant  on  Stilts,"  shown 
in  our  picture,  who  proved 
to  be  a  new  attraction  and 
had     a    gay     following    of 
merry  makers. 
ji 
NEW  ICHTHYO- 
SAURUS 

THE  gallery  of  Paleontol-  noveltv 

*    ogy  of  the  great  Jardin  .     J^ost 

des     Plantes     Museum     of        ^'JXchk^ 


Paris,  has  recently  acquired  a  most 
remarkable  specimen  of  the  Ichthyo- 
saurus, an  antediluvian  animal,  half  hsh. 
half  crocodile,  which  lived 
several  hundred  thousand 
years  ago  in  the  period 
which  geologists  designate 
as  the  secondary  era.  At 
this  epoch  reptiles  were  the 
masters  of  the  world. 

Central  Europe  was  then 
under  water  and  it  is  on  the 
shores  which  have  emerged 
from  these  secondary  seas  in 
the  shists  and  marls  that  are 
found  the  specimens  which 
ornament  the  collections  of 
Paleontol<^y. 

Among  the  creatures  that 
have  disappeared  the  fossil 
with  which  we  are  occupied 
is  the  best  known.  It  rep- 
resents the  perfect  type  of 
carnivorous  swimming  ani- 
mals. Its  teeth  numberninety 
on  each  side  and  organic 
remains  are  found  in  its 
stomach.  The  limbs  form 
remarkable  organs  for  pro- 
N  Fancy  pulsion  and  swimming.    The 

"K-  eyes  are  optic  instruments  of 

'lir'haiidiod'        varied  and  prodigious  power 


GIANT  ICHTHVOSAURUS  OF  PARIS  MUSEUM. 


NEW  THERMOPYLAE  VIADUCT 
A  RAILROAD  has  recently  been  built 
*^  which  connects  Athens,  the  capital 
of  Greece,  with  the  Ottoman  frontier, 
a  line  which,  when  extended  as  far  as 
Salon ique,  will  place  Athens  in  direct 
communication  with 
the  railroad  sys- 
tems of  Europe. 

The  new  railroad 
traverses  a  region 
of  an  extremely 
varied  aspect,  and 
necessitated  the 
construction  of  nu- 
merous remarkable 
bridges,  tunnels  and 
viaducts.  Among 
the  latter  the  most 
interesting  is  the 
viaduct  which 
crosses  the  Gulf  of 
Assopos,  between 
Lianokladi  and 
Dadi  not  far  from 
the  celebrated  defile 
of  Thermopylae. 

This  viaduct  is 
interesting  not  only 
because  of  the  har- 
mony of  the  de- 
sign,   but    particu-  ^^  i 


larly,  for  the  manner  of  mounting  em- 
ployed by  the  Societe  de  Batignolles, 
which  had  charge  of  its  construction.  It 
was  necessary  to  cross  the  gulf  with 
one  single  span,  no  intennediary  support 
being  possible  in  this  place. 

This  unique 
roadway  has  a  total 
length  of  587  feet 
between  the  abut- 
ments. Above  the 
gulf  it  is  composed 
of  a  metallic  arched 
truss  with  264  feet 
of  space  between 
the  articulations  of 
the  spandrel  and 
has  a  rise  of  "6 
feet. 

The  building"  of 
this  structure  was 
accomplished  in 
thirteen  months.  It 
is  a  beautiful  piece 
of  bridge-work  and 
is  attracting  wide 
attention  among 
engineers,  all  the 
world  over.  A  very 
good  idea  of  the 
principal  span  is 
given  in  the  print. 


V.  Theruofvlar  Bridgr. 


Remarkable  apmi  oi 
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BEATING  THE  AIR 
li/t    GROSCLAUDE.    a    Marsdll 


ELECTRIC-SHOVEL 

HTHE  Brooklyn  Edison  Company  is 
*  making  a  new  departure  in  the  meth- 
ods of  subway  and  tunnel  construction 
by  the  introduction  of  electric  shovels  in 
place  of  the  old  style  steam  shovels  for 
excavation  and  digging  purposes  in  con- 
nection with  the  new  work  on  the  South 
Brooklyn  subway  which  is  now  well  un- 
der construction.  The  electric  instru- 
ment is  more  easily  controlled,  is  prac- 
tically as  capable,  requires  no  frequent 
trips  to  the  car  barns  for  fuel  and  is 
more  economical.  Perhaps  the  chief  ad- 
vantage is  that  it  makes  no  noise  and 
hence  the  complaints  against  the  com- 
pany when  the  steam-shovels  were  used 
'  have  been  discontinued  with  the  intro- 
duction of  the  electric  excavator. 

It  may  be  said  that,  as  far  as  power  is 
concerned,  the  new  shovel  is  the  equal  of 
the  steam-shovel  I'n  all  respects,  while 
the  advantage  of  ready  control  is  inesti- 
mable. 


.    Owned  by  Bcooklrn  Edit 


CH- 
of 
ex- 
man 
ture 
,617 
nent 
nies 
■ded 
d  at 
ash- 
fol- 
lowed regularly  in  Germany.     The  total 
production  in  the  United  States  is  about 
twice  as  great. 


POPULAR    SCIENCE 


STRUCTURE  IN  THE  HEART 

COME  irregularities  of  the  heart  beat 
"  in  certain  forms  of  heart  disease  have 
received  an  explanation.    The  heart  con- 
tains a  mechanism  which  has  only  re- 
cently been  discovered.    It  is  a  branching 
tree-like  structure  which  ramifies  through 
the  walls  and  makes  a  connecting  link 
between  the  auricles  and  ventricles.  Look 
at    the    accompanying   views   through   a 
stereoscope  and  you   will   have  a-  good 
idea  of  what  a  wax  model  of  this  much 
branching  organ  looks  like.     It  is  con- 
tained  in  a  cavity  of  the   same  shape, 
filled  with  a  lubricating  fluid,  except  the 
fine   terminal  twigs,  which  mingle  with 
the  heart  muscle.     The  tree-like  oi^an 
is  proved  to  be  a  conducting  path  for 
the  stimulus  which  excites  the  successive 
portions    of    the 
heart  to  beat.  When 
the  main  connecting 
link     between    the 
auricles    and    ven- 
tricles   is   cramped 
in   the   mammalian 
heart,     an     irregu- 
larity in  the  beat  of 
the  v  e  n  t  r  i  c  1  e  is 

caused.         In      such  minm.-  ai  S.OOO  yards. 

cases  the  ventricle 

beats   slower  than  the  auricles.     When     English  warship 

the  compression  is  removed  the  ventricle 

begins  again  to  beat  with  the  same  regu- 


Targbt  Perforatbd  bv  12-Inch  SHHua. 


lar    auricular 
rhythm  as  before. 


CLEVER 
SHOOTING 


THIS    picture 

^    shows  a  target 

recently  used  by  an 

gun-practice.    Eleven 

hits  were  made  with  twelve-inch  shells  in 

one  minute  at  8,000  yards. 


STERE05COPE  PHOTOGRAPH  C 
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PAPER  FROM 

BAGASSE 
TTIE  manufact- 
•  urc  of  paper 
from  bagasse,  the 
dry  refuse  of  sugar 
cane  after  the  juice 
has  been  expressed. 
has  often  been  ad- 
vocated, but  never 
accomphshed  on  a 
commercial  scale. 
The  increased  cost 
of  wood  pulp  has 
stimulated  experi- 
ments for  solving 
this  problem.  It 
has  long  been 
known  that  excel- 
lent paper  can  be 
made  from  sugar- 
cane fiber,  but  the 
difiiculty  has  been 
to  preserve  the 
fiber  intact  while 
extracting  the  Juice 
for  sugar  making. 
The  present  ma- 
chinery cuts  and 
tears  the  fiber  so 
that  the  bagasse  is 
fit  only  for  fuel, 

A   company   or- 
g  a  n  i  z  e  d    in    the 
United     States     is      ^"i^jJ^J'AT'U?  th"™" 
constructing  into  "■  ^n  e 

a    large    plant    at 

Preston,  on  Nipe  Bay,  to  make  a  prac- 
tical test  of  a  patented  process  for  ex- 
pressing the  juice  and  conserving  the 
fiber      and      pulp      for     paper.       The 


Spakbow  Catchin 


for  paper 
centage  of 
possible  by 

traction  ' 


fiber  is  separated 
from  the  pulp  by 
mach  inery,  and 
then  by  evapora- 
tion the  water  is 
eliminated,  leaving 
the  dry  fiber  and 
pulp  containing  the 
solids  and  sucrose, 
from  which  sugar 
is  made.  The  fiber 
and  pulp  are  then 
baled  separately 
for  shipment  to  the 
United  States, 
where  the  sugar  is 
extracted  by  dif- 
fusion. 

By  this  treat- 
ment the  fiber  is 
uninjured  and  can 
be  used  in  making 
high-grade  paper 
at  a  considerable 
saving  as  compared 
with  the  cost  of 
wood  pulp.  The 
residue  from  the 
pulp  is  also  suit- 
able for  low-grade 
paper.  It  is 
claimed  that  the 
preliminary  tests, 
on  a  small  scale, 
have  proved  suc- 
'"  fy  *"  cessful,  and  that  in 
addition  to  pre- 
serving the  bagasse 
manufacture,  a  larger  per-  . 
sucrose  is  obtained  than  is 
the  present  methods  of  ex- 
sugar  houses. 


TEA-TASTING 

TTIE  grading  of   teas    for  market   is 
■*    accomplished  by  tasting.     It  cannot 
be  done  in  any  other  way.    To  do  it  well 
is  extremely   difficult.     Very   few   men 
have  the  delicacy  of  taste  requisite  for 
the  purpose,  and  they  are  able  to  com- 
mand big  salaries.     An  expert  tea-taster 
will  often  taste  as 
many     as     1,000 
samples  of  tea  in  a 
day.     He  does  not 
swallow  it  usually. 
To  drink  much  tea 
would    render    his 
taste  less  acute,  and 
his   judgment  pro- 
portionately less  ac- 
curate.    Neverthe- 
less,    the     profes- 
sional tea- taster  is 
liable    to   suffer 
from  headache, 
giddiness,  and 
other    disagreeable 
symptoms.      It     is 
claimed  that  the  oc- 
cupation   tends    to 
shorten     life,    and 
some  of  the  insur- 
ance companies  will 
not      insure      tea- 
tasters.  But  on  this 
point  they  differ  in  Shhlthhkd  Four  Mi 

opinion.  Pioneer  thown  in  (his  pholc 


A  TREE-HOUSE 
IJY  the  ravages  of  dry-rot  and  fire,  the 
'-'  giant  firs  and  cedars  of  the  Pacific 
Northwest  are   frequently  hollowed  out 
and  left   staniling   like   huge   chimneys. 
Probably   the    most   elaborate    is   the 
one     located     in     Snohomish     County, 
Washington,    which  consists  of  a  huge 
cedar  stump  sawed  ' 
off  about  ten   feet 
from    the    ground, 
roofed    over    with 
shingles,  and  fitted 
with     floor,     door 
and    windows.      A 
family  lived  in  this 
shelter     for     some 
time.     In  Jefferson 
County    a    big 
burned  -  out    cedar 
was  used  as  a  camp 
for  over  six  months 
by  a  party  of  four 
men  who  were  en- 
gaged   in    clearing 
,  land    and    building 
farm-houses.     The 
pioneer,   shown    in 
the    illustration   of 
the  big  stump,  was 
one  of  the  original 
party     who     were 
thus  sheltered  over 
N  TOR  SiK  Months.  thirty  years  ago  in 
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vard  half  way  up,  planted  ornamental 
shrubs  and  made  of  it  a  show  place,  and 
a  standing  advertisement  of  its  progres- 
siveness. 


PORTRBSS  ON  WhEKLS. 


MAKING  A  BEAUTY  SPOT 

THIS  isn't  as  you  might  suppose, 
*■  scene  from  Italy,  but  merely  an  e> 
ample  of  how  an 
American  city  con- 
verted its  ugliest 
feature  into  a 
beauty  spot,  the 
admiration  of  a 
million  travelers  a 
year  who  pass 
through  Kansas 
City's  Union  Depot. 
For  years  and 
years  the  depot 
faced  a  rock  bluff, 
two  hundred  feet 
high,  upon  the  face 
of  which  were 
perched  an  un- 
sightly aggregation 
of  negro  shacks 
and  billboards. 
Then  the  city  con- 
demned the  whole 
face  of  the  bluff, 
cleared  off  the 
shacks  and  bill- 
boards, built  the 
parapet  and  stair- 
way with  a  boule-      ^°'"""^'"' 


BIRD  SKELETON  WORTH  $600 

/*\NE  of  the  valuable  bird  skeletons  of 
^^  the  world  belongs  to  the  Smithsonian 
Institution,  but  was  originally  the  prop- 
erty of  a  Great  Auk — the  bird  which, 
exceedingly  numerous  a  century  ago  in 
the  North  Atlantic  region,  is  now  ex- 
tinct. The  principal  breeding  place  of 
this  interesting 
fowl  was  Funk 
Island — an  isolated 
rock  thirty  -  two 
miles  off  the  coast 
of  Newfoundland. 
There  it  was  for- 
merly to  be  found 
in  countless  num- 
bers, and,  being 
very  fat  and  good 
to  eat,  was  ruth- 
lessly slaughtered. 
Whalers  victualled 
their  ships  with 
auks ;  feather-hunt- 
ers destroyed  them 
by  thousands  for 
their  plumes,  and  it 
was  said  that  they 
were  even  "tried 
out"  for  oil.  Their 
extermination  was 
inevitable.  Not 
long  ago  the  Smith- 
sonian Institution 
Basket  roB  Corn.  g^nt    an   expedition 

roi'm/KrainB """'"" '""'"'""      to  Funk  Island,  to 
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get  some  bones  of  the  Great  Auk — the 
only  memorials  of  the  bird  remaining. 
Great  numbers  of  these  were  dug  up, 
but  it  was  possible  to  obtain  a  complete 
skeleton  only  by  putting  together  parts 
of  many  individuals.  Thus  the  specimen 
whose  osseous  framework  is  herewith 
shown  is  in  reality  a  composite.  It  is 
valued  at  $600. 


GREAT  ENGLISH  DAM 

IT  is  now  ten  years  since  the  Derwent 
Valley  Water  Board  was  constituted 
to  acquire  rights  over  the  head  waters 
of  the  river  Derwent  and  its  tributaries. 
It  was  claimed 
that,  rightly  appor- 
tioned,   there    was 
water    enough    for 
each    of   the    rival 
authorities  of  vari- 
ous  towns  to  last 
for  forty  years. 

The  works  au- 
thorized are  on  a 
gigantic  scale. 
There  will  be  five 
reservoirs  and  a 
service  reservoir, 
about  one  hundred 
miles  of  aqueduct, 
and  twenty  acres  of 
filter-beds.  Broadly 
speaking  their  ca- 
pacity will  be  ten 
billion  gallons, 
and  they  will  re- 
ceive the  rainfall 
from  31.694  acres. 
The  total  cost  of 
the  scheme  is  esti- 
mated  at   $30,000,-       Valuabl 


000.  A  model  village  christened  "Tin 
Town,"  with  elaborate  provisions  for 
workmen,  has 
sprung  into  exist- 
ence at  Birchinlee. 
Two  of  the  reser- 
voirs are  drawing 
near  to  completion 
— the  Howden  and 
the  Derwent. 

The  total  col- 
lectable yield  of  the 
watershed  is  esti- 
mated at  50,000,- 
000  gallons  per 
day.  The  works 
are  being  con- 
structed in  install- 
ments so  that  they 
may  soon  yield  a 
daily  supply.  The 
section  from  the 
Howden  and  Der- 
went reservoirs  is 
expected  to  give 
13.000,000  gallons 
daily   that   can   be 

Great  Auk  "^^^     '"     *''^     "**'" 

[  the  Smilbsonlan  iDalJInle.       future. 
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EucTiuc  Cupper. 

UtefDl  dc*ico  thai  makei 

bone  clippipf 


traverse  the  frail 
looking  structure,  a 
motor  car  is  safe  in 
whizzing  over  the 
viaduct  at  consid- 
erable speed,  the 
grooves  in  which 
the  automobile 
wheels  fit  being  so 
constructed  that 
Mr.  Freeman  de- 
clares it  impossible 
for  them  to  jump, 
and  to  prove  his 
assertion  he  has 
sped  at  a  breakneck 
pace  Over  the  tram- 
way. 

The  bridge 
shown  in  the  pic- 
ture   is    525     feet 


BRIDGE 
FOR  AUTO- 
MOBILES 
ONLY 

•yHE  a  c  c  o  ni- 
*  panying  illus- 
tration shows  one 
of  five  automo- 
bile trestle 
bridges  built  on 
the  farm  of  John 
W.  Freeman, 
south  of  Joplin, 
Mo.  While  a 
horse  would  find 
it     impossible    to 


long,  is  thirty- 
four  feet  high  at 
its  greatest  eleva- 
tion and  is  com- 
posed of  uprights, 
six  by  six  inches, 
braced  with  two 
by  eights  and  two 
by  sixes.  Run- 
ning the  length  of 
the  tramway  are 
troughs  or 
grooves  eight 
inches  wide,  five 
inches  deep  and 
fifty-six  inches 
apart    just    wide 


Big  Castino  op  Stkbl. 


Elbcthic  Cuppm, 
lolor  hanRi  (rom  cnliDS  and 

SWJDRI  ITK    lor    itr 


enough  to  accom- 
modate the  wheels 
of  an  automobile. 
The  bridges  are 
located  over  valleys 
for  a  distance  of 
more  than  half  a 
mile  and  the  neces- 
sity of  reaching  the 
farmhouse  by  a 
long,  winding  coun- 
try road  is  done 
away  with.  At  the 
entrances  to  the 
viaducts  the 
troughs  widen  to 
permit  the  wheels 
being  guided  into 
place.  In  places 
tree  trunks  are 
used   for  supports. 
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BUND 
WEAVERS 

DLIND  design- 
'^  er?  Impossi- 
ble, one  would 
say,  until  they 
had  seen  the 
handiwork  of 
pupils  of  the 
Cambridge     Art 


shop  are  modeled 
after  those  of  our 
grandmothers, 
only  smaller  in 
size.  The  plain 
weaving  or  bo<iy 
of  the  goods  is 
made  very  sim- 
ply. By  depress- 
ing certain  pedah 
every     other 


Naw  Ubthoim  or  Mocntinc. 

Gazelle  manilUo  prepart-d  of 

d>r.      Horni   arc   re- 

laioed.  leg  bono 

diKiraed. 

Fabric  Shop,  where  blind 
girls  and  some  men  are 
working  under  the  direction 
of  the  Massachusetts  Com- 
mission for  the  Blind.  Skep- 
tical as  one  may  be,  how- 
ever, it  is  a  fact  that  the 
motifs  designed  by  the  total- 
ly or  partially  blind  women 
at  this  place  are  truly  re- 
markable, showing  not  only 
a  comprehension  of  the  prin- 
ciples of  design  as  gathered 
from  their  instructors,  but 
great  originality  as  well. 
The  looms  at  the  Cambridge 


wnund»l  anil  uiily 
'e.  itaKES.ofC 


thread  of  the  warp  is  lifted 
and  the  shuttle  is  thrown 
through  by  hand  with  no 
more  difficulty  for  the  blind 
than  for  the  seeing.  To  re- 
produce a  design  another 
set  of  pedals  is  depressed 
and  the  warp  threads  are 
raised  in  definitely  distin- 
guishable groups,  as  charac- 
teristic to  touch  'as  to  sight. 
A  blind  weaver  can  find  any 
one  of  the  threads  in  this 
group  and  so  the  making  of 
a  pattern  is  rendered  com- 
paratively easy. 


Woveo  cepler-picce  i 
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PECUUAR  BULLETS 

ALTHOUGH  lead  is  generally 
■*^  considered  the  only  material 
for  bullets,  other  softer  and  lighter 


HoLfl  Made  bv  Pblt. 


Thrse  Lkad  Plates. 
Thi*^  m-re  »nctrai.-d  bj  a 

wooden    bullet    fifed 


substances  produce  quite  ef- 
fective results.     Water  bul- 
lets are  often  very  destruc- 
tive if  shot  with  great  speed. 
They  are  made  of  a  piece 
of  cartridge  shell  about  one 
and  one-fourth  inches  long, 
which    is   filled   with   water 
and  closed  on  both  ends  by 
means  of  fat-plugs.    One  of 
our  pictures  shows  a  board 
one      and      three-sixteenths 
inches    in    thickness,    which 
was   penetrated   by   such   a 
water  bullet,  shot  against  it 
from    a    distance    of    four 
inches     with     an     ordinary 
powder    charge    behind    it. 
Greased    felt    plugs,    which 
are  shot  from  a  distance  of 
seven   feet   against    wooden 
boards,  make  an  impression 
of  up  to  five  thirty-seconds 
of  an  inch  in  depth,  and  a 
stearin  candle  of  six  inches 
in  length  will  even  penetrate 
two   pine   boards   each   one 
and  one-fourth  inches  thick 
which    are    placed 
one   behind    the 
other.     Wooden 
plugs  of  one   and 
one-half   inches   in 
length,    will    cause 
an  impression 
three-fourths  of  an 
inch    deep    if   shot 
against  boards,  ard 
if     aimed     against 
three    hard  -  lead 
plates,     each     one- 
eighth   of  an    inch 


Phkrtrated  ■' 


FooTPmwT  Rock. 


in  thickness,  which  are 
placed  one  behind  the  other, 
will  penetrate  two  of  them 
and  damage  the  third,  even 
if  striking  sideways,  as 
shown  in  our  picture. 


SILK  SPUN  BY  A 
NEW  WORM 

A  NEW  kind  of  silk-pro- 
*^    ducing     caterpillar     is 
about  to   be    introduced   to 
the  world.    In  Assam,  where 
the  natives  call   it  "eri,"   it 
has  been  used  for  silk-spin- 
ning    for     centuries;     but. 
strange  to  say,  its  employ- 
ment  for   the   purpose   has 
been    restricted    almost    ex- 
clusively to  that  region.  The 
British  government  in  India, 
however,   is  taking  steps  to 
extend  the  utilization  of  this 
caterpillar,   with   a  view   to 
producing  its  silk  on  a  large 
scale.     One   of   its 
advantages    is   that 
its  cocoons  are  not 
sealed,    like    those 
of     the      common 
silkworm.    The 
larva     leaves     one 
end   of  its  cocoon 
closed     only     with 
converging  loops  of 
silk.     This  renders 
it    unnecessary    to 
kill  the  insect  when 
■  cocooni,        it^  silk  is  used. 
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SPEAKING  IRON 

A  N  instrument  that  has  aroused  con- 
^^  siderable  interest  recently  in  New 
York  is  the  concertophone.    The  audi- 


An  Odd  RBcmvHB. 


cnce  in  all  parts  of  a  great 
building  heard  the  music  of 
the  latest  opera  transmitted 
by  telephone  from  a  the- 
ater many  blocks  away.  The 
complex  apparatus  required 
makes  the  concertophone 
quite  expensive,  but  recent 
experiments  in  Germany 
have  brought  to  light  a  new 
and  very  simple  arrange- 
ment by  which  sounds  trans- 
mitted by  telephone  are  re- 
produced loudly  enough  to 
be  heard  in  all  parts  of  a 
hall.  It  is  practically  the  or- 
dinary telephone  in  every  re- 
spect except  that  a  different 
receiver  is  used. 

The  receiver  is  shown  in 
one  of  the  photo- 
graphs. It  is  mere- 
ly an  upright, 
round  bar  of  soft 
iron  with  two  coils 
of  wire  around  it. 
The  lower  coit  is  of 
c  o  mpar  atively 
heavy  wire  and  is 
connected  to  a  gen- 
erator. The  upper 
coil  is  connected  to 
the  telephone  cir- 
cuit. Between  these 
two  coils  is  r.n  iron 
disc  about  a  quar- 
ter of  an  inch  in 
thickness.  Words 
spoken  in  the  dis- 
tant transmitter  are     ^'"'  "  "'" ' 


New  Mast  Light. 
protected  by  Kite  EUard. 


HC  Down  on  St.  Loms. 
>  riewfrom  a  ballooD. 


reproduced  by  the  new  re- 
ceiver very  loudly  and  with 
marvelous  distinctness. 

The  inventor  of  this  appa- 
ratus has  also  designed  a 
telephone  receiver  which  is 
much  simpler  and  much 
more  easily  made  than  the 
ordinary  receiver.  It  con- 
sists merely  of  a  coil  of  wire 
wound  either  loose  or  on  a 
bobbin.  The  sounds  repro- 
duced by  this  receiver  are 
of  remarkable  clearness  and 
purity. 

The  tones  can  be  marie 
louder  by  placing  a  disc 
against  the  coil.  The  sim- 
plicity and  cheapness  of  this 
instrument  will  probably 
bring  it  into  very 
widespread  use. 

Practical  advan- 
tages of  the  instru- 
m  e  n  t  s  first  de- 
scribed lie  in  the 
cheapness  with 
which  they  can  be 
supplied.  The  ap- 
paratus is  very  de- 
sirable for  many 
purposes  and  will 
be  in  considerable 
demand,  if  it  is 
demonstrated  to  be 
entirely  practica- 
ble. Those  who 
have  witnessed  its 
use  have  much  to 
atheracit,.     say  in  its  favor. 
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GIVE  THE  BIRDS  A  BATH 

IF  you  wish  to  attract  the  birds,  give 
*  them  a  bath,  and  this  is  the  way  it  may 
be  done.  One  bird 
lover  took  a  dis- 
carded bee  hive 
"s  u  p  e  r"  for  a 
frame,  -  This  is 
simply  a  frame 
of  seven  ~  eighths  . 
inch  boards  four 
and  one-half  inches 
wide  and  fourteen 
by  twenty  inches 
square  outside. 
For  the  water 
"pan"  the  skin  of 
an  old  canvas 
canoe,  folded  so  as 
to  sag  and  give  a 
depth  of  water 
from  nothing  at 
one  end  to  four 
inches  at  the  deep- 
est part  was  used. 
The  canvas  was  se- 
curely tacked  to  "^■""".•"dT"bTa"c^"by"ll 
the    edges   of    the  ""^  '»'  ■= 

frame  and  trimmed 

off  flush.  This  season  a  dog  attempted  to 
use  it  and  put  his  feet  through  it,  so  the 
owner  has  had  the  tinsmith  make  a  pan  of 
galvanized  iron.  It  is  made  to  rest  on  the 
top  of  the  frame  and  runs  from  nothing 
at  one  end  to  four  inches  at  the  other, 
thus  giving  a  depth  for  large  or  small 
birds.  The  iron  pan  is  handier  than  the 
canvas  though  the  birds  do  not  seem  to 
like  it  so  well.  A  ten  quart  watering  pot 
fills  it  to  the  brim,  and  it  is  so  popular 
that  on  hot  days  it  is  often  necessary  to 
fill  it  twice.  The  birds  seem  to  enjoy 
splashing  and  preening  here  and  it  is  a 
delight  to  watch  them  at  their  ablutions. 


Onb-Pikce  Austbiah  Roo. 

ruit  that  coDtaini  7344.000  knoU.    Itxi 
idged  by  compatiion  wilb  (he  people  at 
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UNIQUE  RAILWAY  TRESTLE 

AN  interesting  piece  of  bridge  and 
^*  trestle  work  has  just  been  completed 
on  the  line  of  the  Lake  Erie  &  Pittsburg 
Railroad,  near  Cleveland,  Ohio.  The 
structure  spans  the  valley  of  Tinker's 
Creek,  which  is  nearly  half  a  mile  wide 
at  this  point,  seven  miles  south  of  the 
south  boundary  of  the  city.  It  will  give 
the  Lake  Shore  &  Michigan  Southern  an 
entrance  into  Pittsburg, 

Tinker's  Creek  is  formed  by  the  flow 
from  a  high  water-shed  to  the  eastward 
of  and  more  or  less  parallel  to  the  Cuya- 
hc^a  River.  The  valley  parallels  this 
river  for  a  consid- 
erable distance 
through  Cuyahc^fa 
and  Summit  coun- 
ties and  rapidly 
widens  out  from 
the  point  where  the 
Pennsylvania  Rail- 
road crosses  it, near 
Bedford.  The  val- 
ley has  been  formed 
by  centuries  of  cut- 
ting through  shale 
strata,  which  af- 
fords an  excellent 
foundation  for  the 
railway  structure 
when  the  surface 
material  has  been 
removed  below  the 
frost  line.  The 
crossing  consists  of 
a   steel   viaduct   at 

ID  IDC  wneeiB  pqaer  IDC  car         *l^       «  ^  ..  *  1. I 

B  at  ibc  Bides.  High  tne    n  o  r  t  n    end, 

»"' '"'  '•'■  1,280  feet  in  length 

and  170  feet  high. 
and  a  timber  trestle  at  the  south  end, 
1,150  fest  long  and  sixty  feet  in  height. 
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BUILDING  TOY  BATTLESHIPS 

■THE  construction  of  the  new  Dread- 
*    naughts  for  the  U.  S.  Navy  has  ren- 
dered necessary  the  making  of  models 
to  represent  them.     For  every  class  of  ■ 
war  vessels  in  the  service  there  must  be 
one  in  miniature  for  exhibition  purposes. 
Usually  they  are  executed  on  a  scale  of 
a  quarter  of  an  inch  to  the  foot.    To  all 
intents  and  purposes,  they  are  toys.  But 
they  are  very  remarkable  toys,  and  some 
of  them   have  cost  as  much  as  $8,000 
apiece.  These  toy  battleships  and  cruisers 
are  built  by  the  Navy  Department  from 
the  original  plans  of  the  full-sized  ves- 
sels,  furnished  for 
the  purpose  by  the 
Bureau     of     Con- 
struction, They  are 
in  all  important  re- 
spects exactly  like 
the   big   ships,   the 
smallest     fittings 
and  equipments  of 
which  are  carefully       ^j,  j,  ,^^  (,„  ,„^,  ^^J^^ 

reproduced.       Even  pensilieaandisiinui 

the  big  rifled  guns 

and  small  rapid-fire 

guns  are  faithfully 

copied.     Three   or 

four  men  are  kept 

at  work  all  the  year 

around    making 

these     little     war- 

ships,    some    of 

which    are   always 

on     exhibition     at 

the    War    Depart-  ,       Big  Lake  i 

ment  in  Washing-  Tyt*  of  b™.  ii,.i  ™.,.s 


yen  York  Central 


.American  people,  a  great  majority  of 
whom  never  see  a  real  fighting  vessel, 
what  the  ships  of 
the  United  States 
Navy  are  really 
like. 


A  Natal  Tov-Makbr. 


HOME   MADE 
MOTOR 

ll«n™  lo^'c^^men?'  ■"""  A    MODEL    cleC- 

^^  trie  locomo- 
tive made  by  Na- 
than Lord  of  Bos- 
ton, Mass.,  won  the 
first  prize  for  ama- 
teur electric  con- 
struction at  the 
Boston  Electric 
Show.  The  loco- 
motive is  a  fac- 
simile of  a  New 
Freighter.  York  Central  loco- 

s  ^.-  Lat.-s'  hoKe  burden  motive       and       WaS 

built  by  the  con- 
structor with  noth- 
ing more  encouraging  to  help  him  than  a 
picture  cut  out  of  a  technical  periodical. 
Mr.Lord  is  a  high-school  student  and  has 
never  seen  an  actual  electric  locomotive 
or  studied  electricity.  He  had  the  idea 
to  build  an  electric  locomotive  some  two 
years  ago  and  with  the  clipping,  which 
gave  him  an  idea  of  the  exterior  appear- 
ance of  the  real  thing,  he  set  to  work 
and  devoted  the  whole  of  his  spare  lime 
for  the  following  two  years  in  its  con- 
struction and  completed  it  in  time  for 
the  electric  show.  One  of  the  remark- 
able things  about  the  model  is  that  it  is 
made  of  ordinary  household  materials. 
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was  successfully  met.  The  crossing  is 
of  the  regulation  hard  center  type,  in' 
which  the  lighter  portions  are  made  of 
very  hard  metal  to  keep  the  points  in 
.  alignment.  When  finished  it  presented 
the  symmetrical  lines  shown  in  the  photo- 
graph, quite  similar  to  snow  crystals. 


Trifle-Track  Crossino. 


DIFHCULT  TRACK-CROSSING 

In  the  installation  of  some  new  car 
*  tracks  in  New  Jersey,  it  was  found 
that  three  tracks  would  have  to  cross  at 
the  same  place,  and  the  order  for  the 
crossing  was  placed  with  Hoboken 
manufacturers.  The  resulting  crossing 
in  the  photograph  shows  how  the  issue 


NEW  TRANSFER  TABLE 

AN  eastern  street  railway  has  adopted 
**  electric  transfer  tables  for  cars  in- 
stead of  having  the  usual  maze  of 
switches  and  frogs  leading  into  their  car- 
barns. Laid  at  right  angles  to  the  tracks 
that  run  into  the  yards  and  placed  on 
a  movable  transfer  platform  are  two  rails 
of  standard  gauge  on  which  the  car  to 
be  switched  is  run.  The  transfer  table 
is  then  run  along  until  opposite  the  de- 
sired track  when  the  car  is  pulled  off 
and  nm  into  the  barns. 


No  More  Haf 


A  Fountain  In  a  Tunnfl  Frozh 


FREEZING  AS  A  HELP 

VjyHEN  building  deep  shafts  through 
**  soft  and  moist  ground,  the  mining 
engineer  very  often  is  confronted  by 
difficulties  that  up  to  a  recent  date 
seemed  to  be  un  surmountable.  For  in- 
stance, water  often  spurts  from  the 
ground,  and  it  has  happened  that  water 
flowed  from  the  walls  of  the  shaft  in 
such  quantities  that  it  could  no  longer  be 
controlled  by  powerful  pumps.  A  very 
novel  method  has  been  discovered  which 
enables  the  mining  engineer  to  continue 
and  complete  work.  The  ground  through 
which  the  shaft  is  to  pass  is  frozen  solid, 
which  makes'  the  work  much  easier, 
doing  away  with  the  danger.  The  freez- 
ing is  accomplished  by  means  of  cold  air 
pumped  through  tubes  into  the  shaft,  or 
by  the  circulation  of  very  cold  .solutions. 
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LEAST-KNOWN  ANIMAL 

'TpHERE  is  now  in  the  National  Zo- 
*  ological  Park  at  Washington,  a 
lophiomys,  the  first  of  its  kind  ever 
photographed,  ever  captured,  ever  seen 
by  civilized  man.  It  recently  arrived  in 
America  with  the  consignment  of  Hve 
animals  sent  home  from  Africa  by  the 
Roosevelt- Smithsonian  expedition.  It  is 
the  point  of  interest  about  which  is  cen- 
tered more  of  gossip  in  biological  circles 
than  any  creature  that  has  appeared  for 
many  years. 

When  the  Roosevelt  party  was  at 
Nairobi,  where  is  located  the  ranch  of 
W.  N.  McMillan,  the  American,  a  party 
of  Winderobo  hunters  came  into  camp 
with  the  lophiomys  in  a  gunny  sack. 
Now  that  the  lophiomys  is  lodged  in  the 
National  Zoo,  in  the  midst  of  many 
scientific  men,  a  controversy  is  being 
brewed  as  to  its  classification  and  ante- 
cedents. To  the  layman  at  first  glance 
it  looks  like  a  member  of  the  porcupine 
family.  But  its  spines  are  not  stiff.  Its 
stripes  and  size  suggest  the  skunk,  but 
it  is  odorless.  Its  head  is  rat-like  but 
it  is  as  big  as  a  cat.    It  climbs  trees  like 


Least  Known  Aniual  iv 


a  squirrel  but  sleeps  by  day  and  is  car- 
nivorous. It  is  a  mystery  and  a  novelty. 
None  of  the  great  zoos  of  Europe  have 
ever  seen  its  kind. 

It  is  really  considered  a  remarkable 
find  and  is  attracting  not  only  the  atten- 
tion of  the  general  public  but  that  of 
many  scientists. 
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A  PERPETUAL  ADVERTISER 

THIS  twenty  foot  wheel  revolves  all 
^  day  and  all  night,  for  it  is  a  bona  fide 
perpetual  motion  machine,  so  it  is 
claimed.  With  true  American  resource- 
fulness the  inventor  has  made  it  earn 
money  as  an  advertisement,  while  it  is 
being  demonstrated.  The  theory  is  that 
of  leverage,  the  wooden  wheel  is  pulled 
down  on  the  left  rim  by  heavy  metal  balls 
at  the  circumference,  while  by  the  curv- 
ing grooves  that  radiate  from  the  axle, 
the  balls  at  the  right  gradually  slide  to 
the  center,  whence  as  the  wheel  revolves 
they  slide  once  more  to  the  left  rim. 
The  motion  is  continuous  but  slow  and 
weak  so  that  as  yet  no  power  can  be 
produced,  but  as  it  is  said  to  be  the  first 
perpetual  machine  that  was  ever  made 
to  keep  going  it  is  worth  serious  con- 
sideration. It  is  patented,  allowed  and 
pending,  by  H.  E.  Miller  of  Los  Angeles, 
and  stands  over  a  side  street  in  the  busi- 
ness section  of  that  city. 

Doubters  claim  that  the  wheel  is  run 
by  a  hidden  motor  and  that  the  whole 
affair  is  a  trick  and  a  fake.  This  has  not 
been  demonstrated.  On  the  other  hand, 
neither  has  it  been  conclusively  demon- 
strated that  it  is  not. 


NEW  POTASH  DISCOVERIES 

IT  is  already  an  established  fact  that 
^  potassium  salts  occur  in  Galatia,  Hun- 
gary, Tyrol,  Russia,  Holland,  Florida, 
and  Persia.  The  United  States  Geo- 
logical Survey  has  not  yet  been  able  to 
locate  the  reported  Florida  deposits,  con- 
cerning which  several  press  notices  have 
appeared.  The  latest  German  discoveries 
are  located  in  Alsace,  close  to  the  French 
boundary,  and  the  potassium  deposits 
there  will  probably  extend  across  into 
France,  as  ha^  been  the  case  with  the 
salt  wells. 

There  still  comes  the  surprising  infor- 
mation that  potassium  salts  have  been 
found  in  the  vast  Empire  of  China.  Al- 
though this  news  might  at  first  seem 
incredible,  it  has  been  a  well-known  fact 
for  some  time,  but  kept  secret  by  in- 
terested parties.  Samples  of  these  salts 
have  been  tested  by  a  chemist  connected 
with  the  Potassium  Mining  Syndicate, 
and  the  results  have  given  a  large  per- 
centage of  chloride  of  potassium. 

All  particulars,  especially  the  localities 
of  the  discoveries  in  China,  are  naturally 
withheld  by  the  combine.  Should  the 
mining  of  the  potassium  salts  in  China 
be  successful,  the  western  part  of  Amer- 
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ica  will  first  come  in  question  as  a  con- 
sumer. The  salts  could  be  delivered 
there  very  cheaply,  as  the  wages  of  labor 
in  Chinese  mines  is  one-tenth  of  those 
in  German  mines,  and  especially  the 
cheap  ocean  freight  to  the  w^st  coast  of 
America  will  be  an  important  factor. 


WHY  DO  WE  NOT  GROW  CORK? 

VWE  are  going  to  grow  our  own  cork 
*'  before  long.  At  all  events,  the 
government  hopes  so.  It  is  importing  a 
lot  of  acorns  of  cork  oaks  from  Spain, 
and  will  plant  them  experimentally  in 
southern  California  and  Florida.  In 
both  those  regions,  it  is  thought,  the 
tree  ought  to  thrive.  In  this  business  the 
Forest  Service  and  the  Plant  Bureau  are 
cooperating.  The  latter  has  produced  in 
its  experimental  gardens  at  Chico,  Cal,, 
2,000  seedling  cork  oaks,  which  are  to 
be  set  out  in  the  Santa  Barbara  and 
Monterey  national  forests,  and  also  at 
Point  Loma.  If  they  do  well,  no  effort 
will  be  spared  to  promote  the  develop- 
ment of  the  cork-growing  industry  in 
this  country,  and  it  may  become  one  of 
the  important  ones. 


INDIAN  WOOD-CARVERS 

THE  Indians  of  the  Pacific  Northwest 
*  have  always  possessed  considerable 
skill  in  wood-working  and  in  carving  of 
bone  and  ivory.  Before  the  advent  of 
the  whiles  and  the  introduction  of  iron 
tools,  everything  in  the  nature  of  wood- 
working and  carving  was  done  with 
simply  the  aid  of  stone  axes  and  bone 
hand- implements  of  a  very  crude  kind. 

Planks  four  feet  wide  by  ten  feet  in 
length,  cut  from  a  solid  It^  with  these 
primitive  tools,  and  numerous  carvings 
of  considerable  merit,  have  been  pre- 
served. Graceful  canoes,  fifty  feet  and 
more  in  length,  fashioned  from  a  single 
tree  by  the  same  laborious  methods,  were 
observed  by  the  early  visitors  to  this 
section. 

While  the  Indians  of  today  make  use 
of  modern  tools,  their  methods  of  work 
have  changed  but  little  from  those  em- 
ployed at  an  early  date  and  their  finished 
product  retains  much  of  its  former 
quaintness  and  distinctive  characteristics. 
The  illustration  at  the  bottom  of  this  page 
gives  a  good  idea  of  the  work  and  of  one 
of  the  workers. 
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TELLS  STORY 
OF  THE  WIND 

AT  the  meteor- 
*^  ological  ob- 
servatory at  Pots- 
dam, a  self-re- 
cording  ane- 
mometer has  been 
set  up.     Wind  is 


i-daUopp'^hiSh^ 


simply  air  in  move- 
ment, and  the  pres- 
sure that  this  more 
or  less  rapidly 
moving  air  exerts 
upon  a  certain  area, 
can    be    measured.     clT^oZol^^^^Xl^t'^ 

In    the    case    oi    the  fgrm  of  ani^ruooiL^i.T. 

windmill,  the  wings 
■  of  the  mill  move  more  swiftly  in  pro- 
portion to  the  power  of  the  wind.    This 
anemometer    is    not    unlike    the    wind- 
mill.    It   consists   of   horizontal,   easily 
rotating  crossbars,  on  each  of  the  four 
ends  of   which   a   cup   half  spherical   in 
shape  is  fastened.     The  wind  catches  in 
these  cups   and   so  turns   the   crossbar. 
From  the  crossbar,  a  rod  goes  into  the 
instrument  room.     The  rotation  of  the 
cups  works  a  mechanism  that  moves  a 
strip  of  paper  upon  which   the  velocity 
of  the  wind  is  plotted.    The  direction  of 
the  wind  is  also  marked  by  the  apparatus, 
as  the  vane  is  connected  with  the  regis- 
tering sheet.     It  is  a  simple  matter  with 
this    apparatus    to 
read   at  any   time, 
the    direction    and 
the  velocity  of  the 
wind. 


A  FOLDING 
DRUM 

THE  accompany- 

*    ing  photograph 

shows  a  patent 

folding    drum    re- 

Ak  Ostrtch  smtD.         c  e  n  1 1  y   invented. 

Kb  phoioKraDh  thi,ws.  this     This  drum  Can  be 

""'ki'k  "mail  Mail y!"         folded   and   placed 


in  an  ordinary  suit  case,  thereby 
saving  the  trap-drummer  considerable 
trouble  in  carrying  it  about.  This  drum 
can  be  put  together  in  three  and  a  half 
minutes,  knocked  down  and  sacked  in 
three  minutes.  Such  a  drum  has  been 
needed  for  some  time.  A  drummer  can 
carry  a  full  line  of  traps  and  two  drums 
in  a  suit  case. 

TRAMWAYS  VERSUS  THE 
MOTOR  BUS 

TRAMWAYS,   as    far   as   London   is 
-^    concerned,  it  is  believed,  have  prac- 
tically  reached   their   limit   of   develop- 
ment, but  the  motor  omnibus  is  probably 
only  in  its  infancy.     In  narrow  streets 
the  speed  of  the  tramway  is  greatly  re- 
duced, and  munici- 
pal authorities,  it  is 
stated,    have    been 
compelled    to    ap- 
peal  to   ratepayers 
to    patronize    their 
own  tramways.    In 
the  case  of  the  om- 
nibus, if  a  certain 


Eon.  Lake  CilT.  Florida, 
for  bandman-i  use. 

route    is   not    re- 
munerative,    a 
transfer    can     be 
made   to  another 
line  of  travel,  and 
it  is  in  every  re- 
spect more  adapt- 
able    to     London  Nfw  Diver's  Helmet. 
conditions    than     ^''"ii|'«|^i*'|'j''h'i'for''i'ub-''"*' 
the  tram  car.  The  marina  work. 
report  of  the 
British  Board  of  Trade  states: 

As  rivals  to  tramways  motor  omni- 
buses are  likely  to  become  more  formida- 
ble than  hitherto,  since  they  will  be 
cheaper  to  work  and  will  travel  longer 
distances.  Tramways  have  long  since 
reached  a  stage  at  which  there  would  ap- 
pear to  be  little  room  for  further  improve- 
ment either  in  efficiency  or  cheapness. 
Motor  omnibuses,  on  the  other  hand,  are 
only  beginning  to  show  their  capacity  for 
dealing  with  traffic  in  large  volume. 
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LAMP  FOR  LUMINOUS  SIGNS 

THOSE    huge    dioramas    which    have 

*  lately  been  used  for  advertisement 
purposes  have  proved  a  powerful  attrac- 
tion to  the  passer-by.  Now  in  order  to 
Utilize  this  same  advertising  method  with 
more  modest  means,  a  firm  of  Parisian 
constructors  have  designed  a  projection 
apparatus  which  works  quite  automatic- 
ally and  can  be  used  by  any  commercial 
firm  for  the  projection  of  luminous  ad- 
vertisements following  up  one  another  in 
rapid  succession. 

The  apparatus  mainly  consists  of  an 
electrical  projection  lamp  around  which 
there  is  arranged  a  circle  of  boxes  re- 
ceiving each  a  lantern-slide  of  any  one 
of  the  usual  sizes. 

The  carriages  supporting  these  boxes 
travel  on  a  circular  rail,  each  slide  being 
brought  in  suc- 
cession, by  a  set 
of  double  ratchet 
wheels,  between 
the  condenser 
and  the  object- 
ive. The  views 
follow  up  one 
another  in  suc- 
cession as  long 
as  the  motor   is     aut<,hatlc  Mot.on.Pictui.e. 

AdviTtiBing  device  InvcDtcd 
by  ■  FrcDcbmaD. 

rotating,  and  as 
the     apparatus 
can  contain  one 
hundred    differ- 
ent   views,    a 
complete  revolu- 
tion, bringing  all 
the  views  on  the 
Arranoehrot  of  Pictuhes,     screen,  is  efiFect- 
'''*tua";in™aMifn"io'li!' "         ed   in   thirty   to 
forty-five     min- 
utes, according  to  the  speed  regulation 
of  the  motor. 

NEW  PAPER  MONEY 

THE  slang  term  "velvet,"  applied  to 

*  money,  may  become  a  properly  de- 
scriptive expression,  if  experiments  now 
being  made  by  Treasury  officials  turn  out 
to  be  successful.  Instead  of  being  crisp, 
the  money  to  be  produced  by  the  gov- 
ernment    Bureau     of     Engraving     and 


Printing  will  then 
be  soft  and  vel- 
vety. These  ex- 
periments are 
being  made  for 
the  purpose  of 
demonstrating  the 
advantages  of 
such  paper.  By 
the   new   process. 


it  will  take  sixty 
days  less  to  manu- 
facture a  bank  note 
than  by  the  present 
method.  The 
chemical  solution 
employed  not  only 
renders  the  money 
soft  and  pliable, 
unp  ot  inc  jaic  lormi  oi  pro-  but  also  makes  it 
™ '"viihiabiei*  "  uon  -  shriukable. 

The  solution  acts 
as  an  antiseptic  and  conservative.  When 
applied  to  old  documents,  it  seems  to  knit 
the  fiber  together  and  prevent  further 
decay.  By  the  process  of  printi«ig^  paper 
money  now  in  use  the  paper  has  to  be 
thoroughly  soaked  in  water.  While  it 
is  in  this  soaked  condition,  one  side  of 
the  paper  is  printed.  The  sheet  is  then 
placed  in  a  steam  room  and  kept  under 
high  temperature  for  thirty  days,  the 
time  necessary  for  the  ink  to  dry.  The 
sheet  is  again  soaked,  as  in  the  first  in- 
stance, and  the  reverse  side  of  the  bill 
printed.  The  thirty  days  <lrying  process 
then  has  to  be  repeated.  In  cases  where 
a    third     impres- 
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sion  on  a  bill  is 
necessary,  when 
the  printing  is 
done  in  two  col- 
ors, the  wetting 
is  again  repeated, 
and  another 
month  must  be 
consumed. 
In  printing  bills 
on  paper  treated 
by  the  new  proc- 
ess, wetting  is  un- 
necessary, the  ink 
being  dry  within 
forty-eight  hours. 
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BETTER  THAN  CHARCOAL 

A  NEW  process  has  been  devised 
^^  called  the  Lowe  process,  that  will 
convert  any  carbonaceous  material,  par- 
ticularly crude  oils,  bituminous  coals  and 
wood,  into  two  most  essential  products, 
a  definite  fixed  combustible  gas  and  a 
hard  carbon  or  coke.  The  hard  product 
obtained  from  wood  is  called  carbonite 
and  is  far  superior  to  charcoal,  and 
there  is  no  loss  in  bulk  in  making  the 
"mineralized  wood."  as  it  is  called.  A 
given  quantity  of  wood  when  so  treated, 
by  actual  test  will  last  many  times  as 
long  as  when  burned  in  its  ordinary  state. 


Flour- Mill's  Gkindino-Room. 

Fidish.'d 

n  Italian  marhlc  and  kept  >b»lul<.' 

lhi> 

■  opc  ol  the  finest  □(  ■  fine  mill's  lea 

SAVING  SECONDS  IN  A  MILL 

A  FLOUR  mill  is  like  a  watch:  it  all 
'^  must  run  or  none  can  run,  for  one 
machine  is  dependent  upon  another  for 
supply.  It  is  also  stated  that  it  takes  at 
least  four  hours  after  starting  the  power 
for  a  mill  to  get  into  proper  running 
order,  for  each  machine  must  be  heated 
by  friction  before  its  best  work  can  be 
done.  For  this  reason  perhaps,  more 
than  any  other  the  flour  mills  run  twenty- 
four  hours  each  day,  shutting  down  but 
a  few  hours  on  Sunday  to  allow  the 
machines  to  be  cleaned.  Minutes,  to  the 
miller,  are  dollars  and  cents:  therefore, 
all  possible  is  done  to  save  time.  Unique 
indeed,  is  the  manner  by  which  men 
travel  from  floor  to  floor.  Upon  arriv- 
ing at  the  mill  the  men  stand  in  line  at 
the  foot  of  a  large  endless  leather  belt 
running  between  basement  and  attic.  On 
this  belt  about  every  ten  feet  there  are 
large  iron  rings,  and  some  seven  feet 
below  each  there  are  wooden  steps.  As 
the  ring  rounds  the  pulley  in  the  base- 
ment, the  nearest  man  snatches  it,  and 
leaping  quickly  upon  the  wooden  step, 
is  drawn  swiftly  upward,  story  after 
story,  through  a  small  hole  in  the  cement 
ceiling  to  his  destination.  In  descend- 
ing, men  cling  to  the  opposite  side  of  the 
belt. 


H  Athlete's  Heart. 


NOVEL  FLYING-MACHINE 

THE  principles  of  bird  flight  are 
*  being  adapted  to  man's  use  in  Pro- 
fessor H.  La  V,  Twining's  omithopter, 
Professor  Twining,  who  was  one  of  the 
jut^es  of  the  Aviation  Meet  in  Los  Aa- 
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geles,  is  a  rec<^nized  authority  in  aero- 
nautics and  it  is  believed  that  he  will 
solve  the  problem  of  flying  in  an  en- 
tirely new  manner.  Like  many  of  the 
other  Western  inventors.  Professor 
Twining  has  been  hampered  by  the  lack 
of  proper  motors  and  the  machine  shown 
is  operated  by  hand  power  and,  white  it 
can  make  pr(^ess  over  the  ground  by 
aid  of  the  wing  motion,  it  has  not  suc- 
ceeded in  flying.  There  is  hardly  any 
doubt,  however,  that  the  flight  of  the 
bird  can  be  successfully  imitated.  Profes- 
sor Twining  was  operating  his  novel  air 
craft  when  this  picture  was  taken. 


Los  Angbuis  Flving-Machine. 


CURIOSITY  IN  ROCK 

A  CURIOUSLY  shaped  rock,  bearing 
**  the  imprints  of  what  is  apparently  a 
man's  foot,  a  woman's  feet  and  child's 
right  foot,  was  found  recently  by  Alexan- 
der Crane  in  the  Seminole  Mountains  in 
Oklahoma.  The  rock  itself  is  in  the 
shape  of  a  man's  foot  with  the  heel 
broken  off.  Geolt^sts  who  have  exam- 
ined the  rock  say  it  is  without  doubt 
several  thousand  years  old. 


UBRARY  ELECTRIC  CLEANER 

"THE  removal  of  dust  from  books  and 
*  documents  stored  in  libraries,  ar- 
chives and  flies  is  an  especially  important 
task  both  for  aesthetical  and  hygienic 
reasons,  and  with  a  view  to  preserving 
this  valuable  material.  Now,  the  prim- 
itive method  so  far  in  use  only  insured 
an  insufficient  removal  of  the  dust,  while 
entailing  a  considerable  waste  of  time 
and  much  danger  to  the  health  of  the 
workers.  The  use  of  electrically  oper- 
ated dust  removing  pumps — vacuum 
cleaners — has  first  afforded  a  method 
which,  while  being  incomparably  more 
thorough  and  expedient,  is  perfectly  in 
keeping  with  all  sanitary  considerations. 
These  pumps  are  in  many  cases  in- 
stalled permanently  mostly  in  the  cellar 
of  the  building,  being  connected  to  a 
system  of  conduits,  the  branches  of 
which  are  led  into  the  several  stories 
and  rooms.  To  this  system  of  conduits 
are  connected,  by  means  of  a  transport- 
able length  of  hose,  the  vacuum  cleaners, 
the  mouth  pieces  of  which  are  carried 
over  the  objects  to  be  cleaned. 


Curious  Old  Carving. 

k.  near  CuemnTaca.  Mexico. 
'  a  recUlc.  believed  to  be  IJXK 


Vacucu  Clbaksi  for  a  Lll 
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BUILDING  HAULED  BY  CATERPILLAR  ENGINE. 


Lati'SlapplicatioD  of  II 


HOUSE  MOVING  WITH 

AN  ENGINE 

TO  demonstrate  the  effi- 
■*■  ciency  of  the  caterpillar 
traction  engine  nothing 
could  be  more  striking  than 
the  feat  shown  herewith  of 
moving  a  house  bodily.  This 
structtire  is  an  office  build- 
ing being  used  by  the  Los 
Angeles  Aqueduct  in  the 
desert  near  Mojave,  The 
caterpillar  engines,  which 
were  first  used  with  great 
success  in  the  Boer  War, 
may  be  said  to  carry  their 
own  road  with  them.  The 
flat  chains,  which  take  the 
place  of  rear  wheels  on  this 
engine,  will  run  right  across 
a  rough  country  full  of  ruts 
and  hillocks,  and  are  quite 
independent  of  roads.  Be- 
side this  little  house-moving 
stunt,  the  caterpillars  are  in 


NEW  DIVINING-ROD 
STORY 

A  L.  HUNT,  one  of  the 
'*•  city  gardeners,  of  Oak- 
land, California,  uses  the  di- 
vining-rod to  locate  water. 
Whatever  power  or  princi- 
ple Mr.  Hunt  possesses  in 
determining  the  location  of 
water  is  an  unknown  quan- 
tity, but  the  most  singular 
fact  remains  that  six  wells 
were  sunk  according  to  his 
directions,  and  a  plentiful 
supply  of  water  has  been  ob- 
tained from  each.  By  his 
system  Mr,  Hunt  tells  at 
what  depth  water  will  be 
found.  Without  exception 
his  calculations  have  proved 
correct, 

Mr.  Kamond,  superin- 
tendent of  parks  at  Oakland. 
says  of  him:  "The  most 
forcible    argiiment    in    Mr. 


constant  use  as  Hunt's  favor  re- 
heavy  freighters  garding  water- 
on   the   Los   An-     flnding  is  in  Ad- 


geles  Aqueduct, 
and  are  giving 
service  of  a  very 
satisfactory  sort. 


ams  Park,  where 
the  city  some  two 
years  ago  bored 
down    over    200 


POPULAR    SCIENCE 


feet  without  get- 
ting water.  Sub- 
sequently Mr. 
Hunt  located  a 
good   water   sup- 


These  canalons 
which  are  four- 
teen feet  in  diam- 
eter and  thirty- 
five      feet      long, 


A  CBNTDKy  Under  Water, 

Ri'mains  of  muskrl.  mallet. 

and  coini  recovered  from 

lUDkFD  British  warship 


From  Spanish  Armada. 


ply  one  hundred  and  fifty 
feet  distant  from  the  location 
of  the  city's  first  experiment 
and  failure  to  get  water.  In 
this  case,  as  in  all  others, 
Mr,  Hunt  specified  the  depth 
at  which  we  could  get  water, 
designating  such  depth  at 
from  fifty  to  fifty-five  feet. 
We  located  eight  feet  of 
water  gravel  at  from  forty- 
six  to  fifty-four  feet." 


TANKS  TO  RAISE 

SUNKEN  VESSELS 

THESE  are  not  huge  oil 
*  or  gas  tanks,  as  might 
appear  to  the  casual  ob- 
server, but  are  four  of  the 
large  pontoons  or  canalons 
which  are  being  used  in  a 
new  scheme  for  raising 
sunken  vessels.  They  form 
an  important  part  in  a  new 
invention  which  promises  to 
revolutionize  marine  wreck- 
ing operations. 


From  300  B.  C. 

■ponce    KTOwiDB   from 
top.   recovercil   oil 


Bent  Pkoprllers. 


containing  over  four  thou- 
sand cubic  feet  of  air  each, 
are  allowed  to  fill  with  water 
and  sink  by  force  of  gravity 
to  the  side  of  the  submerged 
boat.  The  canalons  are  then 
made  fast  to  the  boat  by 
strong  steel  cables,  being 
directed  to  the  point  of  con- 
tact on  the  boat,  where' 
wanted,  by  the  same  stran<ls, 
which  are  pulling  and  guid- 
ing cables  combined.  The 
submerged  pontoons  are 
next  connected  with  power- 
ful air  compressors  on  the 
surface,  and  the  water 
forced  out  through  auto- 
matic valves  by  air  pressure. 
The  valves,  which  allow  the 
water  to  be  forced  out  of  the 
canalon  but  permitting  none 
to  enter,  are  the  key  to  the 
whole  invention.  After  a 
.sufficient  number  of  canalons 
are  sunk  and  attached  to  the 
boat,  the  water  is  driven  out 
of  them  all  and  the  air  raises 
the  vessel  to  the  surface. 


NEW  SALVAGE  SYSTEM, 

1.  used  lor  raJBini  of  ■unken  resielg.  sre  filled  with  water  and  iDnli  bcEide  the  veuel.  then  fa 
and  pumped  out,  till  tber  ralae  tbdr  buidea  to  the  surface. 


Lively  Doa  or  Stone. 

ANCIENT  DOLI^ 
/^N  this  page  are  repro- 
^^  duced    some    remark- 
able specimens  of  dolls  re- 
cently added  to  the  collec- 
tion   in    the    British    Museum. 
They   are   images   from   Greece 
and  Rome  and  were  undoubtedly 
toys  at  some  period  of  their  ex- 
istence.    Most    curious    among 
them  are  the  figures  of  the  mules 
and    rider    with    baggage   upon 
their  backs.     There   is  a  good 
deal  of  life  in  some  of  the  fig- 
ures,  particularly  the  dog,   and 
the  rider  on  the  swan.    The  at- 
titude of  the  feeding  ape  also  is 
very  like  to  na- 
ture. The  joint- 
ed figure  in  the 
center    of    the 
page     reminds 
one  strongly  of 
the   dolls   of 
modern  times  whi 
made    upon    exact 
principles  and  wl 
posed   by   people 
be  entirely  modei 
The    skill    evidence,. 


dolls  s 


i  unusual. 


■oHTioN  OF  Jointed  THE  DESTRUCTIVE 

'"°"'"''  ROSE 

DEOPLE  who  have  not  visited 
*      California  can  not  realize  the 
tropical,    almost    jungle-like 
growth  of  its  flora.     A  cottage 
covered  with  white  rose  bushes, 
forming  a   perfect   mass  of  fo- 
liage and  bloom,  is  no  very  un- 
common  sight   in    some   of   the 
California    cities.     In    fact    the 
white   climber   is   such   a   rapid 
grower  that  it  is  sometimes  de- 
BowL  o«  Vase,       structive.  Cases  have  been  known 
where    such    a    climbing 
rose  would  pull  a  house 
out  of  plumb  or  wreck  a 
front    porch.    It    can    be 
readily   seen   that   the 
weight    of    an    enormous 
plant  would  be  great 
enough  to  affect  any  build- 
ing that  was  not  of  the 
st  rongest     construction. 
The  fact  is  that  a  tender 
shoot    growing    old    and 
tough   often   destroys   its 
Hdlb  Loadsd  with  Baocagb.      support. 
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RACIAL    FERTILITY    AND    WAR 

By 
HENRY    M.    HYDE 


THE  world  is  at  peace.  Around 
all  its  circumference  there  is 
nothing  to  actively  disturb  the 
harmony  of  nations  more 
serious  than  a  tin-pan  revolu- 
tion in  Central  America.  Yet  not  in  a 
hundred  years  has  there  been  a  situation 
so  threatening.  Not  since  Napoleon 
spilled  his  bottle  of  blood  over  the  map 
of  Europe  has  civilized  mankind  faced 
possibilities  so  tremendous  in  their 
horror. 

In  the  leading  newspapers  and  the 
great  reviews  of  Europe  the  prospect  and 
the  probabilities  of  the  coming  war  have 
taken  the  place  of  the  weather  as  the 
regular  topic  of  discussion.  As  the  base- 
ball fan  watches  the  daily  struggle  of  the 
rival  clubs  in  late  September,  so  the 
whole  fevered  continent  is  keeping  score 
on  the  mad  race  between  Germany  and 
England  in  the  building  of  super-Dread- 
noughts. Each  of  these  ironic  pledges  of 
peace  takes  ten  million  dollars  perma- 
nently from  the  public  wealth  and  adds  a 
tenth  as  much  to  the  annual  budget  for 
maintenance,  repairs  and  depreciation. 
Three  years  ago  England  had  four 
Dreadnoughts  in  the  water;  Germany 
had  none.  By  the  end  of  1910  the  score 
will  stand  seven  to  seven.  Great  Britain, 
even  with  a  reluctant  Liberal  government 
at  the  helm,  has  made  definite  plans  for 
the  completion  of  sixteen  such  vast  en- 
gines of  war  within  the  next  three  years. 


Germany's  plans— only  part  of  which  are 
made  public — are  supposed  to  be  on  an 
equally  gigantic  scale. 

It  is  difficult  to  realize  the  state  of 
apprehension  and  alarm  into  which  these 
warlike  preparations  for  keeping  the 
world  at  peace  have  thrown  the  public 
mind,  both  in  Great  Britain  and  the 
Teutonic  empire.  Englishmen,  forced  to 
abandon  the  two-power  standard  for 
their  navy,  alarmed  at  the  flaming  of 
revolt  in  India  and  Egypt,  have  lived  in 
a  nightmare  for  two  years.  Obsessed  by 
the  spectre  of  an  invasion  of  their  island 
by  the  German  horde  of  1,300,000  trained 
soldiers,  they  have  fought  for  places  at 
the  theatre  to  see  that  silly  play,  "An 
Englishman's  Home,"  wherein  the  troops 
of  the  thinly  disguised  "Emperor  of  the 
North"  surprise  John  Bull  in  his  library. 
Panic-stricken  at  the  thought  that  they 
have  an  army  of  only  265,000  men,  more 
than  half  of  whom  are  serving  over  seas, 
grave  English  generals  and  colonels  have 
organized  little  squads  of  "Boy  Scouts" 
and  "Girl  Scouts,"  and  gone  trapesing 
with  these  children  over  the  lovely  Eng- 
lish country  on  Saturday  half-holidays, 
teaching  them  the  art  of  war.  They  have 
called  inter-colonial  conferences  and  laid 
the  danger  before  men  from  Australia 
and  Canada.  And  both  of  these  self- 
governing  dependencies  have  started  to 
lay  down  navies  of  their  own.  For  the 
first  time  in  its  history  phlegmatic  Albion, 
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SO  long  mistress  of  the  seas,  has  become 
hysterical. 

At  the  English  army  manoeuvers  the 
army  in  opposition 
is  always  called 
"the  German  s," 
when  the  officers 
of  the  attacking 
corps  wish  to  put 
fresh  dash  and 
spirit  into  their 
men.  Last  June 
more  than  350 
British  warships 
were  massed  in  the 
North  Sea  off  the 
eastern  coast  of 
Scotland.  One  of 
the  three  fleets  into 
which  this  huge 
flotilla  was  divided 
was  chosen  to  rep- 
resent a  German 
fleet  of  invasion 
and  every  possible 
method  of  attack 
was  tried  and  the 
check  to  it  devised. 

In  Germany  the 
case    is    somewhat 

different,  yet  equally  alarming.  Because  it 
is  the  younger,  the  growing  power,  feel- 
ing that  its  rise  marks  the  decline  of  its 
ancient  rival,  the  German  attitude  is 
one  of  half-contemptuous  determination, 
rather  than  anything  approaching  panic. 
Every  evening,  on  every  German  battle- 
ship, the  officers  at  mess  are  supposed  to 


trcDEIhof  tbcDalioni.  in  termj  ol  OreidnoiKhls.  in  19t3. 

drink,  grimly,  "To  The  Day !" — the  day 
when  their  War  Lord  flies  at  the  throat 
of  England.    When  Count  Zeppelin  dem- 
onstrated    that     in 
his    great    air-ship 
he  could  fly  as  far 
as  from  Berlin   to 
London,     carrying 
enough    high    ex- 
plosives   to    bring 
the    greatest    and 
proudest  city  in  the 
world  to  its  knees, 
a   fire   of   triumph 
swept  through  the 
empire.    Out  of  his 
little,  Hans  poured 
a  shower  of  copper 
coins   into   a   fund 
to    build    a    whole 
fleet  of  such  cloud- 
compelling  destroy- 
ers.    When  before 
the  last  Peace  Con- 
ferences  at  the 
Hague,  the  British 
sounded  the  powers 
as  to  an   interna- 
tional    agreement 
looking  to  the  vol- 
untary limitation  of  armaments,  Germany 
not  only  refused  to  consider  it  but  de- 
clared that  she  would  take  no  part  in  the 
conference  if  such  a  proposition  was  even 
presented.      Which    was    only    natural, 
since  to  stop  the  building  of  warships  at 
the  present  point  would  be  to  leave  Great 
Britain  the  undisputed  mistress  of  the 
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in  building  vast  steel  engines  of 
destruction,  A  faint  idea  of  the  awful 
cost  of  armed  peace  the  world  over,  may, 
perhaps,  be  gathered  by  considering  in 
some  detail  what  it  has  cost  the  United 
Slates,  where  the  world-wide  contagion 
has  been  least  virulent.  For  the  eight 
years  previous  to  the  Spanish  war  the 
average  annual  cost  of  the  army  and 
navy  was  a  trifle  more  than  $51,000,000. 
For  the  last  eight  years  the  average  an- 
nual cost  of  the  army  and  navy  has  been 
more  than  $185,000,000 — an  increase  of 
360  per  cent.  The  extra  money  spent  on 
preparations  for  war  in  the  United  States 
alone  since  1902  amounts  to  nearly  one 


seas  and  thus  all  Germany's  recent  naval 
activity  would  go  for  nothing. 

The  other  great  powers  of  Europe  are 
already  lined  up  on  one  side  or  the  other 
of  the  great  struggle  to  keep  the  peace. 
France,  with  the  fires  of  revenge  for  70 
still  only  banked,   is  the  willing  ally  of 
anybody  against  the  Teutons.    Rich  and 
thrifty^ — in  gold,  if  no  longer  in  men — 
she  approved  more  than  a  year  ago  a 
naval  program  which  includes  the  spend- 
ing of  $^.000,000  for  warships  within 
the  next  nine  years.     Japan,  England's 
eastern  ally,   is  recruiting  her  strength 
after  the  great  victory  over  Russia.    And 
Russia,   itself,   thrown  by   the   force  of 
events   into  alliance 
with  its  recent  foe,  laid 
in  June  last  the  keels 
of    four    super-Dread- 
noughts which  can  only 
be  counted  in  the  anti- 
German  armament. 

Germany,  on  its  side, 
has  the  backing  of  the 
Drei-bund,  the  other 
members  of  which  are 
Austria  and  Italy.  Aus- 
tria, where  the  pan- 
Germanic  f  e  e  1  i  n  g  i  s 
strongest,  has  already 
four  Dreadnoughts  un- 
der way  and  even  pov- 
erty-stricken Italy  has 
laid  the  keels  of  three 
such  monsters. 

In  the  United  States 
hardly  a  month  passes 
without  some  man  of 
prominence  sounding  a 
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Here,  as  also  in  the 
Far  East,  hundreds  of 
millions  are  being  spent 
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it  should  be  remembered,  is 
the  richest  nation  in  the  world, 
the  one  best  able  to  meet  the 
drain.  Also  the  total  expendi- 
ture here  is  actually  much  less 
in  proportion  to  wealth  and 
population  than  in  any  of  the 
other  countries  mentioned. 
Germany,  for  instance,  with 
about  two- thirds  as  many  peo- 
ple, keeps  600,000  soldiers 
always  under  arms. 
py^  y^       I    -vfrs^^vj  v.tAA'*'>v  Meanwhile    in    Great 

four  citizens  who  dies  is 
buried  in  a  pauper's 
grave.  And  the  present  government  is  all 
but  shipwrecked  in  its  efforts  to  find  work 
for  a  multitude  of  half- starving  unem- 
ployed and  to  find  money  to  pay  old-age 
pensions  to  another  multitude  of  feeble 
and  dependent  workingmen  and  women. 
Over  across  the  North  Sea  the  German 
masses,  marching  in  constantly  growing 
numbers  under  the  banner  of  socialism, 
are  ridden  down  and  bayoneted  in  the 
streets  of  Berlin  by  the  soldiers  they  are 
taxed  to  support.  Even  in  the  United 
States  goes  up  a  bitter  and  loud  com- 
plaint against  the  increased  and  increas- 
ing cost  of  living. 

What  is  the  matter  with  the  world? 
What  is  the  disease  from  which  civiliza- 
tion suffers?  And  where  are  the  physi- 
cians who  shall  prescribe  the  necessary 
remedies  ? 

Pending  an  answer  to  these  ancient 
and  disputed  questions  it  is  desired  to 
point  out  certain  facts  which  may  help 
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and  one-tenth  billions  of  dollars,  a  sum 
which  would  much  more  than  pay  the 
national  debt ;  it  would  pay  the  estimated 
cost  of  the  Panama  Canal,  three  times 
over,  including  the  price  paid  the  French 
government.  A  deep  channel  down  the 
whole  length  of  the  Mississippi  and  a 
waterway  from  the  lakes  to  the  Gulf, 
every  ship  canal  and  waterway  projected 
or  discussed  in  the  United  States — all 
might  have  been  built  and  paid  for  out 
of  the  added  cost  of  the  army  and  navy 
during  the  last  eight  years.  Every  family 
in  the  country  has  been  forced  to  pay  $60 
in  additional  taxes  to  meet  this  extraordi- 
nary expenditure.  And  the  United  States, 
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to  explain  the  present  situation  and  to 
ask  whether,  because  of  these  facts,  the 
nations  may  not,  almost  in  spite  of  them- 
selves, be  driven  into  war  ? 

In  1800  France  had  4,000,000  more 
population  than  Germany.  At  that  time 
both  nations  occupied  approximately  the 
same  amount  of  territory,  about  200,000 
square  miles"  each.  The  density  of  popu- 
lation in  France  was  134  to  the  square 
mile;  in  Germany  it  was  113. 

In  the  last  hundred  years  the  fertility 
of  the  German  nation  has  been  so  great 
that,  in  spite  of  the  fact  that  it  has  sent 
more  than  6,000,000  emigrants  to  the 
United  States  and  millions  more  to  other 
foreign  countries,  it  has  increased  its  home 
population  to  64,000,000,  nearly  triple  the 
number  in  1800.  During  the  same  period 
the  population  of  France,  which  has  sent 
practically  no  immigrants  abroad,  has 
increased  by  less  than  fifty  per  cent.  And, 
it  should  be  remembered,  in  spite  of 
Alsace  and  Lorraine,  the  territory  of  the 
two  nations  has  remained  practically  the 
same  —  approximately  200,000  square 
miles  each. 


At  present  the  density  of  population 
in  the  German  empire  is  303  to  the  square 
mile.  What  Jhat  means  may  be  grasped 
by  considering  that  if  the  United  States 
was  as  thickly  populated  as  Germany  is 
at  the  present  time  we  should  have  900,- 
000,000  people — ten  times  our  present 
population.  In  other  words  the  present 
density  of  population  in  the  United 
States  is  only  thirty  to  the  square  mile. 

If  there  were  ten  men  to  the  present 
one  on  every  acre  in  the  United  States 
some  of  us  would  certainly  think  of 
moving.  Indeed  there  is  already  some, 
complaint  that  the  country  is  getting 
overcrowded.  This  year,  alone,  nearly 
100,000  farmers  from  the  western  states 
moved  across  the  line  into  Canada,  where 
land  is  still  plenty  and  unsettled.  If 
every  man,  woman  and  child  in  the 
United  States  was  shut  up  within  the 
limits  of  Texas,  the  Lone  Star  State 
would  be  little  more  crowded  than  is  Ger- 
many at  the  present  time.  Put  the  strong- 
est navy  in  the  world  across  the  Gulf 
from  Texas  and  line  the  boundaries  of 
the  state  with  camps  of  armed  men  and 
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one  may  get  a  fairly  good  idea  of  the 
German  situation. 

But — granted  that  Germany  now  holds 
all  the  people  it  can  support — -where  may 
the  loyal  German  go  and  remain  under 
the  German  flag?  The  German  colonies 
are  small,  scattering  and  not  well  fitted 
for  the  home  of  white  men.  There  are 
hundreds  of  thousands  of  Germans  in 
various  parts  of  South  America,  where 
the  country  is  still  undeveloped.  But  the 
United  States  holds  all  this  continent 
under  the  protection  of  the  Monroe  doc- 
trine and  forbids  the  hoisting  of  a  foreign 
flag.  Almost  all  the  rest  of  the  unde- 
veloped world  which  is  counted  a  white 


man's  country  is  part  of  the  empire  of 
Great  Britain. 

Where  and  how  shall  the  immensely 
virile  and  fertile  Germanic  race  find  a 
new  home  and  a  new  empire  over  seas? 
Or  will  it,  with  the  greatest  army  in  the 
world  at  its  command  and  a  tremendous 
war  fleet  in  the  making,  sit  tight  within 
its  narrow  boundaries  at  home  until 
famine  and  pestilence  sap  its  vitality  and 
reduce  its  numbers?  It  may  do  that,  it 
may  allow  millions  of  its  sons  to  re- 
nounce their  allegiance  to  the  fatherland, 
or  it  may — the  last  terrible  alternative  is 
the  one  of  which  the  world  stands  in 
dread. 

In  the  Far  East  the  case  is  exactly  the 
same.  Japan,  penned  in  its  narrow 
islands,  with  nearly  fifty  millions  of  war- 
like people  crowded  into  160,000  square 
miles  of  land,  is  already  overflowing  into 
Corea.  Even  with  conscious  design  and 
mere  mercenary  ambition  left  out  of  the 
question,  it  is  impossible  that  the  race 
should  not  look  with  envy  on  the  fertile 
Philippine  Islands  to  the  South,  which 
have  more  than  two-thirds  the  area  of 
their  own  territory  and  are  populated  by 
only  a  few  millions  of  people,  many  of 
them  savages. 

If  it  is  possible  to  understand  the 
almost  irresistible  impulse  which  drives 
the  Japanese  to  seek  outside  their  present 
boundaries  a  less  crowded  home,  let  it  be 
remembered  that,  if  Formosa  be  counted 
with  the  other  Japanese  islands,  the 
density  of  population  in  the  Island  Em- 
pire is  almost  the  same  as  in  Germany ! 

Is  it  true  then  that  after  all  the  talk  of 
commercial  supremacy,  national  honor 
and  high  ideals,  the  real  cause  of  the 
waiting  war  may  be  found  in  the  primal 
instinct  of  swarming  from  the  over- 
crowded hive?  Is  racial  fertility  at  the 
bottom  of  the  coming  stru^le? 


THE  TOWN  HALL  AND  PUBLIC  SQUARE  AT  TEHUANTEPEC. 


GREAT   RI.VAL   OF    PANAMA    CANAL 

By 
CHARLES    FREDERICK    CARTER 


WHAT   shall   it  profit  a 
nation      to     squander 
more  than  a  third  of  a 
billion  dollars  in  dig- 
ging  an    inter-oceanic 
canal  when  another  nation  already  has 
in     successful     operation     a 
rival  transportation  line  that 
can  cut  rates  below  the  pos- 
sibility of  competition  by  the 
canals     and     still     make     a 
profit  ? 

This  is  the  conundrum  that 
has  confronted  the  people  of 
the  United  States  since  Janu- 
ary 1,  1907,  when  Mexico 
opened  the  Tehuantepec  Na- 
tional Railway  to  traflic.  It 
will  continue  to  confront 
them  so  long  as  the  railway 
remains  in  operation  in  spite 
of  all  the  rhetoric  that  can 
be  touched  off  in  Congress 
or  out  of  it. 


On  p^>er,  of  c< 


transportation  can  put  the  railroads  out 
of  business  with  one  hand  tied.     It  has 
been  demonstrated  beyond  the  possibility 
of    successful    contradiction    again    and 
yet  again  that  a  steamship,  or  a  steam- 
boat  or   even    a   canal   boat,   can    haul 
freight  so  much  cheaper  than 
a  train   that  the  latter  can 
not  even  earn  interest  on  its 
bonds.    As  a  matter  of  pro- 
saic history,  however,  it  will 
be  remembered  that  the  rail- 
roads  even    in    their   crude 
days    of    undevelopment, 
simply    took   all   the    traffic 
away  from  the  canals,  which 
had  had  some  years  the  start 
of   them,   leaving  the   canal 
boats  to  rot  and  the  canals 
themselves     to     degenerate 
into  duck  ponds. 

Years  later,  when  the  rail- 
roads were  still  puttering 
along    with    ten     ton     cars 


ie,  water         a  TsaoAinsrac  Bblu.        dragged   by   little  old   eight 


TEHUANTEPEC  BRIDGE-A  LINK  IN  THE  CHAIN  BETWEEN  THE  TWO  OCEANS. 


MERCHANT  VESSELS  IN   PORT  AT  SALINA  CRUZ.  THE  PACIFIC  TERMINAL  OF  THE   RAILWAY. 


GREAT   RIVAL  OF   PANAMA   CANAL 


375 


wheel  locomotives  they  made  it  so  hot 
for  the  lordly  steamboats  that  were 
churning  up  the  waters  of  the  Missis- 
sippi, Missouri  and  Ohio  that  the  boats 
disappeared  so  utterly  that  even  the  pat- 
tern has  been  lost.  Yet  Congress  lavished 
a  million  dollars  in  river  improvements 
for  every  thousand  dollars  voted  by 
counties  and  municipalities  in  aid  of  rail- 
roads. 

True,  a  steamship  with  its  live  or  six 
thousand  tons  of  cargo  is  a  different  af- 
fair from  a  Missis- 
s  i  p  p  i  steamboat. 
Itut  so,  also,  is  a 
modern  sixty  ton 
steel  car  different 
from  the  little 
wooden  band-boxes 
of  twenty  years 
ago.  And  it  must 
not  be  forgotten 
that  it  costs  money 
to  run  a  steamship. 
Every  mile  of 
ocean  traversed 
costs  a  certain  def- 
inite ratio  per  ton 
of   cargo   for    fuel 

and  oil  and  food  and  wages  for  the 
crew.  Storms  are  so  rudely  incon- 
siderate of  the  necessities  of  com- 
merce that  accidents  are  even  more 
common  at  sea  than  on  land,  if  one  may 
believe  the  melancholy  statistics  tabu- 
lated by  Lloyd's.  Moreover,  even  a 
steamship  wears  out,  and  the  wear  and 
tear,  like  the  cost  of  fuel  and  wages, 
bears  a  pretty  definite  ratio  to  earnings. 
This  tax  is  as  unavoidable  as  the  rail- 
roads' maintenance  of  way  expenses. 

Leaving  out  of  consideration,  then,  the 
possibilities  of  disaster  at  sea  or  on  land, 
and  getting  down  to  operating  expenses 
alone,  it  cannot  be  denied  that  the  ex- 
pense per  ton  per  mile  of  a  steamship 
going  to  the  Panama  Canal  is  just  tlK 
same  as  if  the  vessel  were  bound  any- 
where else.  The  relative  merits  of  the 
Panama  and  the  Tehuantepec  routes, 
therefore,  are  very  quickly  reduced  to  a 
mileage  basis.  On  this  basis  the  advan- 
tages of  the  Tehuantepec  route  are  at 
once  apparent. 

The  Tehuantepec  National  Railway 
crosses  the  Isthmus  of  Tehuantepec, 
meaning  in  good  Aztec  "The  Mountain 


of  the  Man-Eaters,"  which  at  its  narrow- 
est part  is  only  one  hundred  and  twenty- 
five  miles  wide.     The  Isthmus  is  in  the 
State   of   Oaxaca   in   southern   Mexico, 
forming  that  part  of  the  Mexican  penin- 
sula which  swings  around  until  it  lies  east 
and  west,  forming  part  of  the  southern 
boundary   of  the   Gulf   of   Mexico   and 
connecting  the  peninsula  of  Yucatan  with 
the  rest  of  Mexico.     To  be  still  more 
exact,  it  lies  between  16  and  18  degrees 
north   latitude   and   94  and   96  degrees 
west      longitude. 
With  the  exception 
of  the   Isthmus  of 
Panama    it    forms 
the  slenderest  strip 
of  territory  on  the 
western  hemisphere 
dividing  the  waters 
of  the  Atlantic  and 
the  Pacific. 

The    point    that 
has   focused   atten- 
tion on  this  narrow 
strip    of    land    for 
the  last  four  hun- 
dred  years    is    the 
fact  that  it  lies  six 
nundred  miles  nearer  to  the  world's  main 
traveled  road  than  the  Isthmus  of  Pan- 
ama; and   as   the   greater   part   of  the 
world's  traffic  is  between  points  in  the 
northern    hemisphere    the     distance     is 
doubled  on  the  average  voyage,  and  in 
some  cases  more  than  doubled.    The  sav- 
ing in  distance  by  the  Tehuantepec  route 
over  the  Panama  Canal  on  some  of  the 
principal  trade  routes  may  be  seen  by  a 
glance  at  the  following  table : 


New  York  to  Hoog  Kong  via 

CapeHom 20,379 

Cape  of  Good  Hope 16,945 

Su«  Canal 13,596 

Panama 12,953 

Tehuantepec 1 1 ,602 

New  York  to  Honolulu  via 

Cape  Horn 15,826 

Panama 7,939 

Tehuantepec 6,663 

New  York  to  San  Francisco  via 

Cape  Horn 15.687 

Panama 6,063 

Tehuantepec 4,890 

Liverpool  to  Yokohama  via 

CTape  Horn 19,400 

Cape  of  Good  Hope 17,653 

Panama 14,540 

Tehuantepec 13,455 


5,343 
1,994 
1,351 


The  distance  from  the  mouth  of  the 
Mississippi  River  to  the  Gulf  terminal  of 
the  Tehuantepec  Railway  is  only  eight 
hundred  and  ten  miles ;  and  the  total  dis- 
tance from  Chicago  to  the  Pacific  Ocean 
by  that  route,  1,875  miles.  With  "four- 
teen feet  through  the  valley"  Chicago 
should  have  rates  to  Pacific  ports  low 
enough  to  satisfy  any  reasonable  shipper. 

The  average  saving  in  distance  by  the 
Tehuantepec  route  over  the  Panama 
route  to  all  places  on  the  Atlantic  coast 
of  the  United  States  and  Europe  is  about 
twelve  hundred  and  fifty  miles. 

This  distance  is  a  very  serious  handi- 
cap to  a  steamship  that  is  trying  to  com- 
pete with  a  route  made  up  of  a  railroad 
one  hundred  and  ninety  miles  long  con- 
necting two  safe  and  commodious  har- 
bore  equipped  with  every  appliance  that 
ingenuity  could  suggest  for  the  rapid  and 
economical  transfer  of  freight  from 
steamer  to  car  and  from  car  to  steamer. 

Ocean  freight  rates  are  worth  on  an 
average  a  dollar  per  ton  per  thousand 
miles.  The  ordinary  freight  steamship 
makes  about  ten  miles  an  hour,  or  two 
hundred  and  fifty  miles  a  day,  thus  re- 
(|uiring  five  days  more  to  go  by  way  of 
Panama,  assuming  the  time  of  crossing 


both  isthmuses  to  be  the  same.  It  will 
take  a  steamer  about  one  day  to  pass 
through  the  Panama  Canal,  while  the 
cargo  couid  be  passed  across  Tehuante- 
pec and  loaded  into  another  steamer  in 
two  days,  leaving  four  days  to  the 
advantage  of  the  Mexican  route.  The 
extra  cost  of  the  four  days  to  a  steamer 
with  a  five  thousand  ton  cargo  to  go  by 
way  of  Panama  would  be  $2,000;  adding 
the  canal  tolls  would  bring  the  total  up 
to  $10,000. 

That  this  savins' '"  actual  cash  by  the 
Tehuantepec  route  is  not  merely  an  aca- 
demic theory  but  a  commercial  reality  has 
been  demonstrated  by  more  than  three 
years  of  operation.  The  first  demonstra- 
tion was  the  diversion  of  a  couple  of 
hundred  thousand  tons  of  sugar  per  year 
that  was  formerly  shipped  from  Hawaii 
by  way  of  Cape  Horn  to  New  York  and 
Philadelphia,  saving  more  than  thirty 
days  time.  The  directness  of  the  Mexi- 
can route  is  shown  by  the  fact  that  a 
cargo  which  left  Hong  Kong  April  8, 
1909,  consigned  by  way  of  Tehuantepec 
was  delivered  in  New  York  May  31, 
making  the  time  in  transit  fifty-three 
days. 

In  1907  the  Tehuantepec  Railway  car- 


MARKET  SCENE  IN  THE  TOWN  OF  TEHUANTEPEC 

ried  six  hundred  thousand  tons  of  freight  aggregate  was  increased  by  more  than 

across  the  Isthmus.    The  following  year  fifty  pfer  cent. 

the  total  footed  up  more  than  a  million  Our  Mexican  neighbors  are  not  only 
tons;  and  in  1909,  although  the  figures  getting  ready  to  make  things  very  inter- 
are  not  yet  available,  it  is  known  that  this  esting  for  the  Panama  Canal,  but  they 
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RICH  PASTURE  LAKD  SUCH  AS  THIS  IS  NOT  UNCOMMON. 


are  even  making  the  transcontinental  rail- 
roads sit  up  and  take  notice.  Freight 
from  New  York  by  way  of  Tehuantejjcc 
has  been  delivered  in  San  Francisco  in 
twenty-seven  days ;  and  in  at  least  one 
instance  twenty-three  days,  which  is  as 
good  time  as  the  transcontinental  rail- 
roads can  make.  Freight  is  delivered  in 
goo<l  condition :  for  the  service  is  not 
only  quicker,  but  it  is  also  better  than 
by  the  Panama  Railroad,  which  covers 
the  distance  from  ocean  to  ocean  in  47.7 
miles.  Moreover,  those  Mexicans  have 
had  the  audacitv  to  adjust  their  rates 
on  a  basis  that  enables  them  to  compete 
with  the  transcontinental  railroads,  not 
merely  to  Pacific  coast  ports,  but  also 
some  distance  inland  therefrom  as  far 
north  as  Uritish  Columbia. 

The  Canadian  Government  found  upon 
investigation  that  wheat  could  be  shipped 
from  Calgary,  east  of  the  Rocky  Moun- 
tains, six  hundred  miles  west  to  \'an- 
couver,  thence  by  steamship  to  Tehuante- 
pec  and  across  the  Isthmus  and  delivered 
in  Liverpool  twenty  per  cent  cheaper 
than  by  rail  east  to  Montreal.  Under 
these  circumstances  it  is  not  to  be  won- 
dered at  that  the  Tehuantepec  Railway 


carried  $38,000,000  worth  of  freight 
originating  at,  or  destined  to,  points  in 
the  United  States  in  1908.  while  the 
Panama  Railroad  carried  only  $12,000,- 
000  worth  the  same  year. 

In  order  to  make  the  route  as  attractive 
as  possible  to  shippers  the  Mexican  Gov- 
ernment has  arranged  that  all  through 
freight  may  be  carried  across  the  Isth- 
mus in  bond  so  that  there  is  no  delay  for 
custom  house  inspection  and  consular 
invoices. 

The  railroad  now  has  twenty  steam- 
ship connections,  some  extending  from 
the  east  coast  of  Africa  and  Constanti- 
nople as  far  as  the  east  coast  of  Siberia, 
China.  Japan  and  the  Philippines.  Te- 
huantepec is  not  only  part  of  the  world's 
maiti  traveled  road  for  east  and  west 
bound  traffic,  but  it  is  also  a  short  cut 
from  any  part  of  the  United  States  to  the 
west  coast  of  South  America.  Through 
Pullman  sleeping  car  service  has  been 
established  from  the  City  of  Mexico  and 
Salina  Cruz,  the  Pacific  terminus  of  the 
Tehuantepec  Railway, so  that  the  journey 
of  five  hundred  and  twenty  miles  can  now 
be  made  without  change  of  cars  or  lay- 
overs in  thirty-six  hours.    From  Mexico 
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City  one  may  go  to  New  York,  Chicago,  in  the  course  of  its  one  hundred  and 

Pittsburg,  Cincinnati,  Boston,  Cleveland  eighty-nine  miles  the  Tehuantepec  Rail- 

or  San  Francisco  with  only  one  change  of  way  crosses  eight  hundred  and  sixty-two 

cars.    Regular  sailings  from  Salina  Cruz  waterways,  of  which  two  hundred  and 

furnish  service,  not  only  to  South  Ameri-  twenty-five  are   spanned   by   steel  truss 


I  ports,  but  also 
to  Honolulu,  China 
and  Japan. 

The  Tehuantepec 
route,  however, 
while  prepared  to 
care  for  all  the  pas- 
senger traffic  that 
comes  its  way,  is 
essentially  a 
through  freight 
route. 

The  railroad  itself 
is  up  to  the  min- 
ute, with  creosoted 
ties,  eighty  pound 
steel  rails  and  rock 
ballast.       In    some 

places  the  rock  ballast  is  five  feet  deep, 
not  because  money  was  no  object,  but  be- 
cause the  ground  was  soft.  It  was  a  hard 
road  to  build,  for  north  of  the  continental 
divide  the  weather  puts  in  all  its  time 
raining  except  when  the  programme  is 


Blsctric  Cranes  in  Otkbation 


bridges,  one  hun- 
dred and  sixty- 
three  by  masonry 
arch  bridges,  while 
the  rest  are  taken 
care  of  by  pipe  and 
box  culverts.  The 
reason  there  are  no 
more  bridges  is  be- 
cause the  engineers 
could  find  no  room 
to  place  them. 
South  of  the  range 
fewer  bridges  are 
needed  because 
PoEBTo  Mexico,  there  rain  is  rare. 
There  is  a  grad- 
ual ascent  going 
south  from  Puerto  Mexico,  the  Gulf  port, 
to  the  Jaltepec  River,  seventy-nine  miles 
distant.  Here  the  ascent  of  the  continen- 
tal divide  begins,  the  maximum  grade 
south  bound  being  sixty  feet  to  the  mile. 
Malatengo  Caiion  is  entered  thirty-eight 


GUU  OF   MeXIPO. 


varied  with  showers.    The  result  is  that     miles  from  the  Jaltepec  River,     A  short 
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HARBOR  AND  PORT  WORKS  AT  SALiNA  CRUZ. 


distance  beyond  Chivela  Pass  is  reached 
where  the  continental  divide  is  crossed  at 
an  altitude  of  seven  hundred  and  thirty- 
five  feet.  From  here  to  the  Pacific  the 
descent  is  somewhat  abrupt,  the  grades 
reaching  a  maximum  of  one  hundred  and 
sixteen  feet  to  the  mile.  Two  horseshoe 
curves  and  a  tunnel  were  necessary  to 
get  down  the  range. 

The  troubles  of  the  railroad  men  did 
not  end  with  the  construction  of  the  line, 
for  with  the  abundant  rainfall  and  warm 
climate  the  vegetation  is  so  rank  that  in 
a  very  short  time  it  would  overgrow  the 
track  and  stop  the  trains  if  some  genius 
had  not  thought  of  sprinkling  it  with 
crude  oil.  Tanks  holding  six  thousand 
six  hundred  gallons  are  moimted  on  cars 
and  the  oil,  heated  to  210  degrees,  is 
sprinkled  at  the  rate  of  a  thousand  gal- 
lons a  kilometer.  Two  applications  of 
hot  oil  at  a  total  cost  of  eighty  dollars  a 
kilometer  are  enough  to  discourage  vege- 
tation for  an  entire  season.  Also  they  lay 
the  dust  effectively ;  and  as  the  locomo- 
tives bum  oil  there  are  no  cinders  and 
very  little  smoke.  The  Tehuan tepee 
route  is  the  one  railroad  on  earth  that 
can  make  good  its  claim  to  being  dustless. 

But  the  things  that  really  make  the 
Tehuantepec  route  count  are  the  facili- 


ties for  handling  traffic  rapidly,  and 
therefore  cheaply.  The  locomotives  are 
the  latest  American  consolidation  type, 
weighing  one  hundred  and  thirty-four 
tons  and  having  cylinders  twenty-two  by 
twenty-six  inches.  The  freight  cars,  also 
of  American  build,  are  especially  de- 
signed for  the  traffic  they  handle,  for  the 
roofs  are  made  to  slide  back  out  of  the 
way  so  that  the  huge  electric  cranes  on 
the  wharves  can  lift  bales,  barrels  and 
boxes  from  the  steamer's  hold  and  de- 
posit them  in  the  car,  or  vice  versa. 

The  old  town  of  Coatzacoaicos,  the 
northern  terminus,  has  been  re-christened 
Puerto  Mexico.  It  is  situated  on  the 
left  bank  of  the  Coatzacoaicos  River  a 
mile  above  its  mouth.  Surrounding 
swamps  have  been  filled  in,  rank  vegeta- 
tion cleared  away  and  a  modem  sewage 
system  and  water  supply  installed  so  that 
the  town  is  now  clean  and  healthful.  The 
Coatzacoaicos  River,  which  is  two  thou- 
sand feet  wide  and  fifty  feet  deep  at  its 
mouth,  and  navigable  to  Minatitlan,  a  dis- 
tance of  twenty-four  miles,  forms  a 
splendid  harbor.  The  bar  that  blocked 
its  mouth  and  made  the  harbor  useless 
has  been  scoured  out  from  a  depth  of 
fourteen  feet  to  thirty-three  feet  by  the 
construction  of  jetties  four  thousand  feet 
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long,  three  thousand  four  hundred  feet 
apart  at  the  shore  ends  and  six  hundred 
and  fifty-six  feet  apart  at  the  sea  ends. 
Vessels  can  be  brought  directly  along- 
side seven  steel  and  concrete  wharves 
with  an  a^regate  frontage  of  more  than 
a  mile.  On  each  wharf  is  a  warehouse 
four  hundred  and  twenty  feet  long  and 
one  hundred  and  ten  feet  wide,  each 
capable  of  holding  ten  thousand  tons  of 
freight.  On  each  wharf  are  railroad 
tracks  on  which  cars  to  be  loaded  or  un- 
loaded can  be  run  right  to  the  steamer's 
side,  while  one  is  reserved  for  the  use 


the  interior  basin.  The  inner  harbor  was 
built  by  dredging.  It  is  3,280  feet  long 
and  925  feet  wide  with  a  depth  of  thirty- 
three  feet  alongside  the  wharves.  The 
entrance  from  the  outer  to  the  inner  har- 
bor, one  hundred  and  ten  feet  wide,  is 
spanned  by  two  swing  bridges. 

As  there  was  no  rock  foundation  on 
which  to  build  the  outer  wall  of  the  inner 
harbor  the  engineers  had  to  provide  one. 
They  did  it  by  building  huge  monoliths 
of  concrete  on  the  sand.  Into  three  large 
holes  in  these  monoliths  men  were  sent 
who  dug  out  the  sand  and  mud  allowitig 
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of  electric  traveling  cranes  of  large  lift- 
ing capacity,  the  steel  booms  of  which 
reach  through  a  radius  of  fifty-four  feet. 
Nature  having  failed  to  provide  a  har- 
bor of  any  sort  at  Salina  Cruz,  the  Pa- 
cific terminal,  to  shelter  vessels  from  the 
fierce  northers  that  sweep  across  the  isth- 
mus, it  was  necessary  to  construct  both 
an  outer  and  an  inner  harbor  with 
wharves  and  a  dry  dock.  Breakwaters 
aggregating  more  than  a  mile  in  length 
constructed  of  rubble  topped  with  con- 
crete blocks  weighing  forty  and  fifty  tons 
each  have  been  built  far  out  into  the  sea. 
ending  in  a  depth  of  seventy  feet  with 
tlie  convex  sides  turned  toward  the  sea. 
The  entrance  is  six  hundred  and  fifty- 
six  feet  wide.  The  outer  harbor  covers 
an  area  of  one  hundred  and  fifty  acres. 
Across  the  rear  of  the  protected  area  a 
line  of  wharfage  extends,  opening  into 


the  monstrous  blocks  to  sink.  When  they 
had  sunk  the  monoliths  sixty-five  feet 
into  the  sand  they  came  out  and  filled 
the  holes  with  concrete,  making  a  solid 
rock  wall  226  feet  wide  and  as  firm  as 
the  everlasting  hills. 

Twenty-six  miles  of  side  track  have 
been  provided  at  Puerto  Mexico  and 
twenty-two  miles  at  Salina  Cruz,  so  that 
sudden  rushes  of  traffic  can  be  handled 
without  delay.  As  an  example  of  the  way 
things  are  done  with  the  aid  of  modern 
port  facilities,  it  may  be  said  that  in 
January,  1910,  4.711  tons  of  freight  were 
discharged  from  a  vessel  at  Salina  Cruz, 
put  into  156  cars  and  forwarded  in  one 
day.  On  that  same  day,  1,475  tons  of 
light  and  bulky  general  merchandise  was 
discharged  from  a  vessel  at  Puerto 
Mexico  in  ten  hours. 

The  headquarters  of  the  road  are  at 
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Riticon  Antonio,  two-thirds  of  the  way 
from  Puerto  Mexico  to  SaHna  Cruz,  in 
a  delightful  location  750  feet  above  sea 
level,.  Here  a  model  town  has  been  built, 
with  the  best  of  sewerage,  water  supply 
and  lighting  systems.  The  railroad 
shops  are  the  most  complete  in  Mexico, 
all  machines  being  driven  by  individual 
electric  motors,  the  current  for  which  is 
generated  by  steam  raised  by  oil  fuel. 

Cortez  was  the  first  to  perceive  the  ad- 
vantages of  the  Tehuantepec  inter- 
oceanic  route  four  hundred  years  ago. 
After  he  had  picked  up  everything  that 
was  not  nailed  down  in  Mexico  this 
famous  highwayman  began  to  look  about 
for  other  folk  who  needed  robbing. 
Searching  to  the  southward  he  entered 
the  Coatzacoalcos  River  and  started  up 
it,  expecting  to  sail  right  on  over  to  the 
Pacific.  Being  disappointed  in  this  he 
worked  out  a  scheme  for  building  a.  road 
across  the  divide  on  which  to  transport 
material  and  supplies  wherewith  to  build 
a  fleet  on  the  Pacific  for  the  conquest  of 


South  America.  Charles  V..  King  of 
Spain,  was  so  fascinated  with  the  scheme 
that  he  made  Cortez  a  marquis  and  gave 
him  several  thousand  acres  of  land  in 
Mexico  that  he  did  not  own.  The  road 
was  built  and  used  by  the  Spaniards,  and 
it  also  came  in  handy  for  the  gold-seek- 
ers bound  for  California  in  1849. 

Long  ago  the  world  prt^ressed  beyond 
the  point  at  which  an  indifferent  wagon 
road  met  the  requirements  of  traffic ;  but 
Mexico  was  too  busy  with  family  quar- 
rels to  waste  time  trying  to  make  money 
until  Oiaz  became  president  in  1876. 
About  the  first  thing  he  did  was  to  try 
to  get  a  railroad  across  the  Isthmus  of 
Tehuantepec,  No  fewer  than  three  char- 
ters were  granted  in  four  years,  to  be 
followed  later  by  others;  but  for  one 
reason  or  another  all  failed  to  produce 
results.  Some  wanted  to  build  a  canal ; 
and  James  B.  Eads,  the  famous  engineer 
who  built  the  jetties  at  the  South  Pass  of 
the  Mississippi,  wanted  to  construct  a 
ship  railway  across  the  Isthmus  on  which 
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vessels  were  to  be  transported  bodily 
from  ocean  to  ocean  on  monster  cars. 
The  scheme  was  wildly  impracticable,  but 
Eads  died  with  his  faith  in  it  unshaken. 

Nothiner  was  actually  accomplished 
until  some  American  contractors  obtained 
a  charter  in  1892,  The  money  ran  out 
before  the  road  was  finished  and  still 
another  contract  was  made  under  which 
the  road  was  finally  completed  from 
ocean  to  ocean  in  1894,  It  was  so  badly 
built  that  it  was  worthless,  and  besides, 
there  were  no  harbors  at  either  end. 
Still,  not  discouraged,  the  Mexican  gov- 
ernment entered  into  negotiations  with 
Sir  Weetman  Pearson,  head  of  the  firm 
of  S.  Pearson  and  Son,  the  English  con- 
tractors who  had  gained  a  great  name 
through  the  successful  construction  of 
drainage  works  in  the  Valley  of  Mexico 
and  harbor  works  at  Vera  Cruz. 

For  the  first  time  a  national  govern- 
ment and  a  private  citizen  of  another 
nation  entered  into  a  partnership  agree- 
ment by  which  the  government  was  to 
furnish  all  the  money  for  construction 
and  half  the  capita!  needed  for  operation, 
while  the  contractors  were  to  do  the  work 
at  cost  and  furnish  the  other  half  of  the 
working  capital.  The  partnership  runs 
for  fifty-one  years  from  July  1,  1902, 
and  the  Mexican  Government  gets  65  per 
cent  of  the  profits  for  the  first  thirty-six 
years  and  then  68J^,  72>-j,  and  76j^  per 
cent  for  periods  of  five  years  each.  At 
the  end  of  the  last  period  the  government 
takes  full  possession  of  the  property. 

The  road  was  entirely  relocated  and 


rebuilt  in  the  time  allotted  and  this  time 
adequate  harbors  with  facilities  for 
handling  trafhc  were  provided.  January 
1,  1907,  President  Diaz  had  the  satisfac- 
tion of  formally  opening  the  world's 
highway,  which  he  had  been  trying  un- 
ceasingly for  thirty  years  to  secure. 

While  Mexico  is  earning  dividends  on 
her  inter-oceanic  short  cut,  the  people 
of  the  United  States  are  watching  the 
cost  of  the  Panama  Canal  grow.  Up  to 
date  the  increase  has  been  more  than  260 
per  cent,  or  from  $144,233,358  to  $375,- 
201,000,  and  there  will  be  abundant  op- 
portunities for  further  increases. 

The  situation  has  none  of  the  elements 
of  a  surprise,  for  John  F.  Wallace,  who 
was  a  great  engineer  when  he  consented 
to  take  charge  of  construction  on  the 
Panama  Canal  but  was  suddenly  trans- 
formed into  a  very  bad  one  when  he 
found  out  what  sort  of  a  job  he  had  un- 
dertaken and  wanted  to  quit,  told  the 
United  States  Senate  Committee  on  In- 
ter-oceanic Canals  all  about  it  years  ago. 
In  the  course  of  a  great  deal  of  enlight- 
ening information  he  said: 

"I  do  not  think  you  can  over-appreciate 
the  importance  of  protecting  our  future 
trade  by  heading  off  the  possible  develop- 
ment of  the  route  by  way  of  Tehuante- 
pec.  It  goes  without  saying  that  it  is 
much  easier  to  hold  a  line  of  traffic  than 
to  get  it  away  from  somebody  else  after 
they  get  it  once.  I  do  not  think  that 
there  are  very  many  people  who  appreci- 
ate what  the  Tehuantepec  route  means  if 
it  is  once  established." 
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UNCLE  SAM  is  making  a  new 
departure.  Up  to  now,  on 
those  arid  areas  of  the  West 
which  are  being  transformed 
into  garden  spots  by  irriga- 
tion works  built  under  the  Reclamation 
Act,  he  has  contented  himself  with  fur- 
nishing water.  But  very  soon  he  will 
Start  in  to  supply  power,  in  the  Salt  River 
Valley  of  Arizona ;  and  the  first  use  made' 
of  the  power  will  be  to  moisten  10,000 
acres  of  land  on  the  Pima  Indian  Reser- 
vation, which  is  to  be  divided  into  small 
farms  and  cultivated  by  the  Pimas  and 
Maricopas. 

This,  incidentally,  will  be  an  act  of 


somewhat  tardy  justice  and  recompense 
to  a  tribe  of  Indians  which  since  time 
immemorial  has  always  been  most 
friendly  to  the  whites.  They  were  peace- 
ful and  agricultural,  raising  crops  of 
corn,  beans,  and  squashes  in  the  valley 
aforesaid,  until,  a  few  years  ago,  the 
white  people  went  above  them  on  the 
river,  drew  off  the  water  through  a  big 
canal,  and  left  their  fields  dry.  Their 
ditches  no  longer  brought  the  requisite 
fluid;  their  crops  failed,  and,  deprived  of 
their  means  of  subsistence,  they  became 
beggars  and  vagabonds. 

It   is   a  matter   of   record  that  these 
Indians  were  never  .known  to  molest  a 
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white  man ; 
reservation 
against  the 
return  they 
But  now 
through  the 
Roosevelt  D 


and  for  the  whites  their 
was  always  a  safe  refuge 
marauding  Apaches.  The 
got  was  wretched  enough, 
the  Reclamation  Service, 
development  of  power  at  the 
am,  is  in  a  position  to  restore 


under  contract  to  light  the  city  of 
Phoenix;  and  more  power  will  soon  be 
available,  from  the  same  source,  for  sup- 
plying light  and  power  to  farmhouses 
throughout  the  valley. 

Pretty  soon  the  farmers  in  the  valley 
will   enjoy  all  the  advantages  which  a 
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to  these  unfortunate  people  the  fruitful- 
ness  of  their  lands;  and  the  Indians — 
those,  at  all  events,  who  are  left  alive — 
are  getting  ready  to  go  back  to  their  old 
farming  pursuits. 

The  works  at  the  Roosevelt  Dam,  near 
Phoenix,  Arizona,  will  develop  26,000 
horse-power.  Part  of  this  will  be  used 
to  irrigate  50.000  acres  which  are  above 
the  level  of  the  gravity  canal,  requiring 
that  the  water  shall  be  lifted.  Another 
portion  of  the  available  energy  will  be 
utilized  to  pump  water  from  wells  for  the 
Pima  Reservation,  In  addition,  there  is 
a  surplus,  which  has  already  been  leased 


supply  of  electricity  on  tap  can  furnish. 
The  mere  turning  of  a  switch  will  yield 
as  much  of  the  "juice"  as  may  be  req- 
uisite not  only  for  illuminating  the  farm 
dwelling,  but  also  for  cooking,  for  wash- 
ing, and  for  running  all  the  stationary 
farm  machinery,  from  the  feed-cutter  in 
the  barn  to  the  churns  in  the  dairy. 

The  problem  of  carrying  electricity 
from  the  great  dam  for  long  distances 
over  an  extremely  rugged  and  mountain- 
ous country  has  been  one  involving  many 
difficulties.  The  poles  that  support  the 
wires  are  of  steel,  set  in  solid  masses  of 
concrete — severe   storms   and    winds   of 
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hurricane  velocity  being  prevalent  in  the 
region  at  certain  seasons.  The  current 
transmitted  is  enormously  powerful,  and 
correspondingly  dangerous,  so  that  it  is 
found  expedient  to  affix  to  every  pole  a 
warning.  Nevertheless,  people  will  per- 
sist in  climbing  the  poles,  and  already 
there  has  been  loss  of  life  from  this  cause. 


H  Elbctiiicitv.  Will 


Less  easy  to  provide  against  is  the 
short-circuiting  of  the  wires  by  birds. 
which,  especially  during  the  mating  sea- 
son, alight  upon  them,  and,  exchanging 
amatory  billings,  occasion  tremendous 
mischief — such  happenings,  in  several 
instances,  having  blown  out  fuses  and 
smashed  up  things  generally  in  the  trans- 
former house  at  the  dam.  Incidentally, 
of  course,  the  birds  are  killed,  and  in  this 
way  several  eagles  have  met  electrocu- 
tion. 

On  the  Minidoka  Reclamation  Project, 
in  Idaho,  works  have  likewise  been  estab- 
lished for  the  production  of  30,000  horse- 


power, part  of  which  will  be  used  for 
lighting  and  heating  four  towns,  and 
incidentally  for  manufacturing  purposes. 
It  is  expected  that  here  also  the  electric- 
ity will  be  furnished  to  farmers.  At  the 
end  of  ten  years,' when  people  have  paid 
for  the  outfit,  under  their  arrangement 
with  the  government,  they  will  them- 
selves own  the  works  and  the  power, 
which  will  be  to  them  a  great  source  of 
revenue. 

In  these  two  instances  the  government 
has  built  power  works  because  the  power 
is  needed  to  lift  the  water  and  pour  it 
out  over  areas  which  can  not  be  reached 
by  gravity  canals.  When  this  has  been 
provided  for,  however,  there  is  a  surplus, 
which  may  be  turned  profitably  to  ac- 
count for  other  purposes.  As  for  the 
water  supplied  to  the  10,000  acres  on 
the  Pima  Reservation,  by  pumping  from 
wells,  the  Indian  Office  pays  for  it,  out 
of  a  special  appropriation  made  by  Con- 
gress. 

About  seventy  miles  northeast  of 
Phoenix,  Arizona,  the  Salt  River  runs 
through  a  deep  narrow  gorge.  Across 
this  gorge  the  Roosevelt  dam  is  now 
ninety-five  per  cent  complete.  The  dam 
rises  284  feet  above  bed  rock;  is  168 
feet  thick  at  the  base  and  twenty  feet 
thick  at  the  crest.  The  gorge  being 
V-shaped,  the  dam  is  only  200  feet  long 
at  the  base  while  at  the  top  it  is  700 
feet,  with  a  200  foot  spillway  at  each 
end.  This  makes  the  total  length  1,100 
feet — one  of  the  largest  dams  in  the 
world.  It  required  250,000  barrels  of 
cement  and  340,000  cubic  yards  of  ma- 
sonry to  complete. 

The  dam  will  impound  a  reservoir  with 
a  storage  capacity  of  1,300,000  acre  feet. 
This  means  enough  water  to  cover  1,300,- 
000  acres  of  land  one  foot  deep.  That 
amount  of  water  would  cover  the  entire 
state  of  Massachusetts  four  inches  deep 
and  will  form  a  lake  with  an  area  of 
16,320  acres.  About  200,000  acres  are 
to  be  irrigated  directly  under  the  project. 

The  released  waters  follow  the  natural 
channel  of  the  river  for  about  thirty 
miles  to  a  diversion  dam,  1,100  feet  long. 
This  second  dam  is  composed  of  a  system 
of  head  gates  which  divert  the  flow  into 
large  distributing  canals.  These  in  turn 
deliver  it  into  smaller  canals,  whence  it 
is  turned  upon  the  lands  to  be  irrigated. 


Col.  George  Pofb. 
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OUR    BILLION    DOLLAR    TOY 

By 

RUBE    BOROUGH 


UPON  the  industrial  battle-field 
of  America  where  the  Cap- 
tains of  Big  Business  struggle 
for  control  of  the  means  of 
commercial  exploitation  a  new 
rival  for  honors  has  forced  his  way  to 
eminence.  Born  but  yesterday,  he  has 
nevertheless  attained  the  proportions  and 
powers  of  a  giant  and  he  strides  among 
the  dominant  figures  of  the  day  with  the 
confident  hauteur  of  a  world  conqueror. 
Who  is  this  newcomer  in.  the  ranks  of 
the  nation's  capitalists?  He  is  the  maker 
and  seller  of  a  toy, — of  the  most  popular 
toy  of  the  ages.  With  a  hand  of  mi^ic 
he  devised  that  modern  sensation  and 
wonder,  the  automobile,  and  he  pro- 
claimed its  merits  so  effectively  that  he 
has  swept  the  nation  into  a  frenzy  of 
buying.  So  great  has  been  the  success 
attending  his  efforts  that  if  he  should  be 
able  during  1910  to  meet  the  demand 
already  made  upon  him  for  his  product 
he  could  truthfully  boast  a  .volume  of 
business  near  to  a  quarter  of  a  billion 
dollars.  As  it  looks  now,  his  probable 
production  for  the  coming  twelve  months, 
according  to  conservative  estimate,  will 
reach  a  total  value  of  around  $160,000,- 
000.     And  for  his  entire  output, — if  he 


lives  up  to  his  reputation, — he  will  get 
CASH! 

That's  the  striking  feature  about  this 
spectacularly  efficient  newcomer, — he  has 
a  mania  for  cash.  From  infancy  he  has 
been  cash-fed.  And  cash  as  a  steady  diet 
has  forced  a  wonderful  growth  and  de- 
velopment. 

Let  us  pause  here  for  a  comparison. 
The  typical  American  Big  Business  Man 
has  found  an  outlet  for  his  product 
through  the  middleman.  He  has  seldom 
resorted  to  direct  selling.  The  final  task 
of  distribution  he  has,  in  the  main,  left 
to  an  army  of  retailers.  And  to  these 
retailers  he  has  almost  generally  ex- 
tended credit, — in  many  lines  of  business, 
very  liberal  credit.  In  fact  in  order  to 
reach  the  ultimate  consumer  he  has  often 
been  compelled  to  put  his  product  into  . 
the  hands  of  retailers  of  limited  re- 
sources ;  many  of  whom  he  has  "carried" 
continuously  on  his  books.  In  other 
words,  the  resources  of  the  producer  have 
kept  the  middleman  "in  the  game." 

A  most  striking  instance  of  the  liber- 
ality of  the  big  producer  in  dealing  with 
the  retailer  is  seen  in  the  relations  of  the 
International  Harvester  Company  to  its 
agents.     Here  we  have  a  concern  cap- 
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italiied  at  $120,000,000,  which  in  1909 
did  a  business  of  $72,000,000  entirely 
through  agents,  only  a  limited  portion  of 
whom  paid  cash  for  goods.  From  first- 
hand knowledge  of  the  field  in  the  Mid- 
dle West  the  writer  can  state  that  a  com- 
mon method — if  not  the  most  common 
method — of  annual  settlement  between 
agent  and  company  was  the  turning  over 
to  the  company  of  the  ultimate  pur- 
chasers' —  the  farmers'  —  notes,  unen- 
dorsed by  the  agent.  Thus  the  funda- 
mental risk  of  business  was  transferred 
from  the  shoulders  of  the  retailer  to  the 
shoulders  of  the  producer  of  the  goods. 

Now  the  maker  of  the  au- 
tomobile   has    pursued    th 
typical    American    policy   it 
placing  his  product  upon  th' 
market    through    the    inde 
pendent  retailer,  but  he  ha 
been  guilty  of  no  such  cum 
bersome  and  costly  methot 
as  we   have   just   reviewed 
He   has   not   "financed"   hi 
distributing  agencies.     As 
a  matter  of  fact,  from  the 
beginning,  the  distributing 
agencies   have    "financed" 
him.    With  their  contracts  p  g 

for  cars  the  agents  have  Hi«  financial  .nc 
been  compelled  to  surren-  amom^^ 


der  a  considerable  bonus  to  the  manufac- 
turer and  to  pay  in  ready  money  the  re- 
mainder due  when  the  cars  are  delivered. 
The  automobile  maker  has  been  "getting 
the  cash"  and  with  this  cash  he  has  built 
up  his  marvelous  industry. 

If  we  are  looking  for  an  explanation 
of  this  big  turbulent  stream  of  flashing, 
jingling  dollars, — of   realized   wealth, — 
that  loses  itself  day  by  day  in  the  coffers 
of  the  motor  car  builders,  we  shall,  of 
course,  find  it  in  the  inadequacy  of  supply 
to  meet  demand.     The  automobile  busi- 
ness for  the  past  two  years  can  be  no 
more    accurately    described    than    as    a 
scramble  for  cars  on  the  part 
f   agents   and   the   general 
ublic.   Scores  of  automobile 
calers  in  the  Middle  West 
y'ith   whom  the   writer   has 
iscussed    the    subject   have 
mphasized     this     condition 
nd  not  a  few  have  declared 
tiat  they  have  offered  liberal 
remiums  to  hasten  delivery 
on  cars  they  had  sold.  The 
eagerness     of     "middle- 
class"   and    "upper-class" 
America  to  actually  pos- 
s„,j„  sess  this   newly   invented 
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and  being  in  the  position, 
they  made  the  terms. 

Back  of  this  quick-sweep- 
ing,   nation-wide    hysteria 
of    demand    there    is,    of 
course,    a    reason.     Aside 
from  the  undeniable  appeal 
that     the     self  -  propelled 
vehicle,  per  se,   makes   to 
the  popular  mind,  we  are 
confronted  with  the  appeal 
of  social  prestige  which  its 
ownership  from  the  begin- 
ning implied.     For  a  num- 
ber of  years  our  comfort- 
able  classes    have   been 
deluged  with  a  magazine 
fiction  whose  main  func- 
tion  has   seemed   to   be 
the    establishing    of    a 
wide-spread     conviction 
of  the  intimate  relation 
of  spark  plug  and  car-  "  "ihe"i 

bureter  to  the  lives  of  our 
social  patterns — the  idle  rich.  Our  most 
fetching  romances  have  made  excellent 
free  propaganda  for  the  automobile, — the 
hero's  trail  of  prc^ess  has  been  marked 
by  the  smell  of  gasoline. 

But  our  periodicals,  monthly  and 
weekly, — in  addition,  of  course,  to  their 
strenuous  task  of  "exposing"  evil  eco- 
nomic conditions   and   "uplifting"   state 
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and  national  politics — have 
not  only  been  most  liberal 
in  their  exploitation,  gratis, 
of  the  social  desirableness 
of  the  motor  car, — in  their 
voluntary  efforts  to  make 
this  plaything  stand  before 
our  provincial  culture  as 
the  symbol,  par  excellence, 
of  the  leisure  class, — but 
today,  in  the  pay  of  the 
millionaire  manufacturer, 
they  are  spreading  over  the 
country  a  volume  of 
straight- forward,  hard-hit- 
ting advertising  unprece- 
dented in  the  industrial 
history  of  the  world. 

The  writer  has  before 
him   copies    for   Febru- 
ary, 1910,  of  six  of  the 
most    widely    circulated 
Hid.  of  the   "muck-rake"   or 

"uplift"  monthly  period- 
icals and  copies  for  the  first  week 
of  the  same  month  of  our  two 
most  widely  circulated  "muck-rake"  or 
"uplift"  weekly  periodicals.  l"he  adver- 
tising of  automobiles  and  automobile 
parts  in  these  eight  magazines  coiistitutes 
a  little  over  an  eighth  of  the  total  adver- 
tising, with  the  automobile  advertising 
far  in  excess  of  the  advertising  of  any 
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Other  single  article  and  almost  equalling 
the  combined  advertising;  of  all  the  food 
products  appearing  in  the  magazines.  If 
we  accept  as  truth  the  statement  appear- 
ing as  an  advertising  bulletin  in  one  of 
these  magazines  to  the  effect  that  a  billion 
dollars  is  spent  yearly  in  advertising  in 
this  country,  we  may  safely  assume  that 
the  total  advertising  of  the  motor  car 
companies  for  1910  will  run  easily  into 
millions  of  dollars, — the  bigger  share  of 
which  will  go  to  help  finance  the  "muck- 
rakers."  It  seems  like  another  instance 
of  the  irony  of  Fate  that  this  latest 
galaxy  of  stars  in  Millionairedom,  the 
motor  car  manufacturers,  should  be  com- 
pelled to  seek  for  their  most  efficient 
agents  of  publicity  among  a  group  of 
periodicals  that  have  gained  their  tre- 
mendous circulations  and  their  influence 
by  a  policy  of  insubordination  to  the 
"Powers  that  be"  and  by  hostile  criticism 
of  the  system  that  has  created  them.  Yet 
such  is  undeniably  the  case. 

Let  us  look  into  the  capitalization  of 
this  industry.  Conservative  figures  place 
the  present  capitalization  of  those  com- 
panies turning  out  merely  the  finished 
product  at  upwards  of  $175,000,000. 
With  reference  to  the  capitalization  of 
accessory  institutions  I  find  the  following 


in  The  Motor  Age,  a  trade  journal  pub- 
lished in  Chicago: 

"The  Motor  Accessory  Manufacturers' 
Association  is  at  present  in  a  particularly 
healthy  condition,  with  a  membership  of 
174  concerns,  representing  an  aggregate 
valuation  of  $307,000,000.  There  are  in 
the  accessory  field  today  approximately 
350  possible  makers  of  some  standing  so 
that  the  association  numbers  but  half  of 
the  possibilities  within  its  ranks." 

From  the  foregoing  it  appears  to  be 
certain  that  the  entire  industry  today  is 
capitalized  at  vastly  more  than  a  half 
billion  dollars.  This  would  be  three  times 
the  capitalization  of  the  farm  implement 
industry  as  given  by  the  census  of  1905, 
or  over  four  times  the  capitalization  of 
all  the  carriage  plants  and  carriage  repair 
shops  in  the  country  for  the  same  year. 

It  may  be  admitted  that  the  motor  ac- 
cessory institutions  have  not  confined 
their  activities  exclusively  to  the  manu- 
facture of  parts  for  motor  car  companies, 
that  their  capital  is  also  involved  in  some 
cases  in  the  production  of  parts  or  sup- 
plies for  companies  turning  out  other 
finished  products,  such  as,  for  instance, 
the  carriage.  But  it  is  undeniably  true 
that  even  these  accessory  plants  look  to- 
day for  the  larger  and  more  profitable 
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end  of  their  business  to  the  motor  car 
companies  and  that  many  of  them, 
flooded  with  orders  for  motor  car  parts, 
have  within  the  past  year  or  two  been 
gradually  severing  their  business  relations 
with  all  other  manufacturers. 

A  single  industry  capitalized  at  a  half 
billion  of  dollars,  a  sum  the  greater  por- 
tion of  which  has  been  enlisted  in  a  half 
decade !  Surely  for  rapid  development 
this  business  is  the  wonder  of  our  age. 
The  railroads  of  the  nation  with  their 
present  capitalization  of  fifteen  billions  of 
dollars  may  offer  themselves  as  a  parallel 
in  growth.  But  these  have  been  building 
for  three  quarters  of  a  century  and  were 
from  the  start  heavily  subsidized  with 
valuable  land  grants  by  state  and  national 
governments. 

The  automobile  industry,  however,  has 
from  the  beginning,  financed  itself.  The 
tremendous  resources  that  it  marshals 
today  in  the  commercial  struggle  it  has 
itself,  in  the  main,  created.  With  its  ac- 
cumulated profits  it  has  purchased  and 
enlarged  manufacturing  plants,  trans- 
forming their  function  from  that  of  a 
more  general  production  to  the  specific 
function  of  the  accessory.  And  it  has 
erected  giant  factories  for  turning  out  its 
completed  product, — factories  covering 
dozens  and  even  scores  of  acres  of 
ground.    Some  illuminating  figures  as  to 


the  accumulation  of  profits  and  the  multi- 
plying capitalizations  of  the  motor  car 
industry  are  furnished  by  the  Detroit 
Board  of  Commerce  in  its  recently  made 
report  on  "The  Prosperous  Ending  of 
1909." 

The  reports  reads  in  part:  "One  of 
the  old  companies"  (that  is,  one  of  the 
companies  engaged  in  the  manufacture 
of  automobiles)  "which  started  in  1904 
with  $600,000  capital,  has  made  additions 
to  its  plant  nearly  every  year  since  and 
this  year  increased  its  capital  to  $10,000,- 
000.  Another  with  $1,500,000  capital 
sold  out  for  $4,500,000,  arrangements 
being  made  to  continue  its  operations  on 
a  much  enlarged  scale.  Another  with 
$227,000  of  paid-up  capital  sold  out  for 
nearly  four  times  that  amount.  Two 
other  Detroit  companies  have  taken  over 
the  business  of  two  companies  in  other 
cities,  one  in  Hartford,  Conn.,  and  one 
in  Cleveland. 

"But  these  expansions  of  the  old  com- 
panies have  been  put  in  the  shade  by  the 
operations  of  the  General  Motors  Com- 
pany" (capital  recently  increased  from 
$12,500,000  to  $60,000,000)  "which  has 
bought  out  half  a  dozen  large  plants  in 
Michigan  and  selected  Detroit  as  the 
center  of  its  activities.  The  purchase  of 
fifty  acres  of  land  and  plans  for  the  erec- 
tion of  buildings  to  cost  $2,500,000  indi- 
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cate  something  of  the  magnitude  of  its 
operations.'* 

These  buildings,  it  may  be  added,  if  the 
present  program  is  adhered  to,  will  cover 
a  ground  area  of  nearly  forty  acres  and 
will  have  a  floor  space  of  nearly  one  hun- 
dred acres.  They  will  constitute  the 
largest  establishment  of  the  kind  in  the 
world. 

Of  course,  it  would  be  folly  to  main- 
tain that  the  expansion  of  these  recapi- 
talizations can  be  justified  alone  by  ac- 
cumulations of  profit  or  accretions  of 
fresh  capital, — that  is,  by  actual  invest- 
ment. That  there  is  much  "water"  in  the 
stock  of  the  automobile  companies  is  the 
commonest  assumption  of  those  who  are 
in  touch  with  the  men  active  in  this  new 
industry.  What  has,  however, — in  ad- 
dition to  the  actual  investment  of  ac- 
cumulated profits, — made  these  recapi- 
talizations valid  is  the  tremendous  earn- 
ing power  of  the  companies, — ^the 
bonanza  dividends,  in  some  cases  exceed- 
ing 300  per  cent,  which  haye  been  dis- 
tributed among  their  share-holders. 

As  we  search  through  the  pages  of 
history  we  shall  look  in  vain  for  the  rec- 
ords of  another  industry  that  has  in  an 
equal  length  of  time  produced  as  many 
men  of  gigantic  fortunes  as  this  automo- 
bile industry.  It  has  been  the  prize  mill- 
ionaire-maker of  all  time.  Within  the 
period  of  eight  to  ten  years  it  has  whirled 
men  from  the  obscurity  of  poverty  out 
upon  the  glittering  stage  of  Millionaire- 
dom.  These  dazzling  transitions  are  the 
sensations  of  the  day  in  the  business 
gossip  of  the  country. 

"Detroit  folk,"  says  Walter  E.  Flan- 
ders, president  and  general  manager  of 
one  of  the  largest  of  the  automobile  com- 
panies, "can  name  many  men  today  mill- 
ionaires or  nearly  so  who  ten  years  ago 
were  poor  machinists  earning  $3  a  day, — 
and  some  of  them  glad  to  get  a  steady 
job  even  at  that.  It  is  a  wonderful  con- 
dition that  promotes  men  so  rapidly  as 
that,  and  not  in  a  mining  camp  bcit  in  an 
old  established  community." 

But  it  seems  highly  improbable  that  in 
the  future  we  shall  witness  any  further 
accession  of  the  newly  rich  to  the  ranks 
of  the  motor  car  manufacturers. 

"These  days,"  (the  days  of  rapid  for- 
tune building),  Mr.  Flanders  goes  on  to 
say,  -  "have     passed.       The     industries 


founded  by  those  same  men"  (those  who 
achieved  sudden  wealth)  "have  grown  to 
such  proportions,  their  factories  have  be- 
come so  highly  specialized  as  to  equip- 
ment, their  operations  so  large,  their 
ability  to  buy  and  to  economize  in  a 
thousand  ways  are  so  great  that  the  man 
who  would  hope  to  start  today  where 
these  pioneers  did  five  or  ten  years  ago 
in  competition  with  them,  faces  a  hope- 
less task." 

And  with  illuminating  frankness  Mr. 
Flanders  states  his  conviction  as  to  the 
future  of  the  automobile  industry. 

"Henceforth,"  he  says,  "tKe  history  of 
this  industry  will  be  the  story  of  a  con- 
flict between  giants.  Others  may  be 
driven  from  the  field  and  some  will  join 
forces  for  the  combat,  but  only  the 
strongfest  will  survive  and  maintain  their 
independence." 

In  other  words,  the  process  of  central- 
ization has  brought  the  automobile  indus- 
try to  the  stage  of  production  on  a  vast 
scale.  In  the  future  we  may  expect  to 
see  some  of  the  rivals  "joining  forces" 
lest  singly  they  be  "driven  from  the 
field."  Consolidation,  the  trust,  mono- 
poly! The  General  Motors  Company 
with  its  present  capitalization  of  $60,000,- 
000  may  or  may  not  prove  to  be  the  en- 
tering wedge  of  trust  ownership.  But 
that  it 'has  at  its  command  a  large  and 
a  most  awe-inspiring  aggregation  of  re- 
sources there  can  be  no  doubt. 

It  would,  of  course,  be  impossible  to 
arrive  at  a  final  estimate  of  the  cost, 
direct  and  indirect,  to  the  nation  of  this 
great  game  of  business  that  has  turned 
out  these  motor  car  magnates.  We  can, 
however,  supply  ourselves  with  some 
safe  and  very  suggestive  figures.  Let  us 
put  the  consumption  value  of  machines 
to  be  placed  in  the  hands  of  the  people 
during  1910  at  $160,000,000,  a  fair  esti- 
mate. There  have  been  turned  out  of  the 
factories  in  the  past  four  years  over 
250,000  cars.  Let  us  assume  that  250,000 
cars  are  in  use  today,  and  let  us  consider 
the  cost  of  their  operation.  If  these  cars 
will  average  5,000  miles  of  travel  a  year, 
they  will  cost  their  owners  merely  for 
gasoline  and  lubricating  oil  consumed 
and  for  tires  replaced,  something  over 
$100  per  car.  or  over  $25,000,000  in  the 
aggregate.  If  we  include  in  our  consid- 
eration those  other  big  items  of  expense, 
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— repairs,  hiring^  of  chauffeurs  ,  and 
"boarding  out"  of  cars, — we  may  safely 
conclude  that  the  people  will  spend  dur- 
ing 1910  on  new  cars  and  on  upkeep  of 
old  cars  upwards  of  $200,000,000.  This 
vast  sum,  which  is  equal  to  nearly  half 
of  the  total  collected  by  the  railroads 
annually  for  passenger  fares,  is,  in  the 
main,  a  dead  mass  of  non-productive  in- 
vestment. It  is  spent  almost  entirely  on 
the  motor  car  as  a  luxury  and  a  vehicle 
of  "pleasure."  It  is  the  price,  which  in 
a  passion  of  extravagance,  the  nation 
pays  for  the  intoxication  of  "joy  riding." 
This  is  a  big  country,  and  a  rich  one, 
its  total  wealth  today  exceeding  $100,- 
000,000,000.  But,  let  it  be  remembered, 
this  wealth  is  unevenly  distributed.  At 
the  beginning  of  the  last  decade  it  was 
estimated  that  some  30,000  of  our  citi- 
zens, with  fortunes  listed  at  from  $500,- 
000  upwards,  held  title  to  over  one-half 
of  our  total  resources.  And  in  the  last 
twenty  years  the  process  of  wealth  cen-  * 
tralization  has  unquestionably  gone  on 
unchecked.  The  big  fortunes  have  enor- 
mously increased  in  size  while  the  smaller 
middle-class  holdings,  increasing  mod- 
erately if  at  all  on  the  average,  have 
sunk  year  by  year  into  greater  compara- 
tive insignificance.  What  does  all  this 
mean  ?  It  means  just  this, — that  the  con- 
sumptive capacity  of  our  average  citizen 
is  far  less  than  our  spread-eagle  orators 


would  have  us  believe  it  is.  Coming 
back  specifically  to  our  subject,  it  means 
that  our  oeople  cannot  long  continue  to 
absorb  150,000  to  175,000  motor  cars  in  a 
single  year, — as  they  will  during  1910, — 
without  serious  depletion  of  their  small 
investments, — suck,  for  instance,  as  they 
have  made  in  homes, — or  a  big  curtailing 
of  their  annual  purchases  of  the  necessi- 
ties and  conveniences  of  modern  life. 

This  conclusion  is  given  excellent  sup- 
port by  the  statements  of  tradesmen  with 
whom  the  writer  has  talked  in  hundreds 
of  small  towns  in  the  Middle  West.  If 
these  tradesmen  are  to  be  believed,  (and 
many  of  them  wil!  name  you  names  and 
give  you  figures  in  telling  their  stories) 
the  real  estate  mortgage  has  already 
played  a  nice  little  running  accompani- 
ment to  the  frenzy  of  buying  into  which 
the  people  have  been  swept.  "People 
mortgage  their  homes  in  order  to  buy 
automobiles,"  is  a  remark  that  has  been 
made  to  the  writer  again  and  again  dur- 
ing the  past  year. 

And  the  complaint  is  quite  frequently 
made  by  retailers  of  certain  articles  com- 
monly regarded  as  luxuries  that  the  sale 
of  this  new  plaything  has  proved  detri- 
mental to  their  business.  "The  automo- 
bile," said  a  piano  dealer  of  a  small  town 
recently,  "is  the  stiffest  competitor  we 
have  in  our  dealings  with  the  farmers. 
Usually  the  woman  of  the  house  wants; 
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the  piano  for  the  benefit  of  the  children 
but  the  man  too  often  holds  out  for  the 
automobile  and  in  spite  of  our  ar^ments 
has  his  way." 

And  of  course  the  automobile  industry 
has  struck  a  direct  blow  at  the  carriage 
business.  Our  well-to-do  classes  have, 
for  the  time,  at  least,  forsaken  the  stylish 
equipage  for  the  touring  car,  the  limou- 
sine, etc.  Those  Eastern  manufacturers 
formerly  engaged  exclusively  in  the  pro- 
duction of  high-class  carriages  have  in 
some  instances  cheapened  the  quality  of 
their  output  in  order  to  meet  the  com- 
petition of  the  Middle  Western  states, — 
in  other  instances,  have  withdrawn  from 
the  carriage  business  to  employ  their 
capital  in  the  building  of  bodies  for  auto- 
mobiles. That  the  consumption  of  horse- 
drawn  vehicles  has  been  seriously  crip- 
pled is  revealed  by  conditions  in  Michi- 
gan, the  leading  carriage-producing  state 
in  the  nation,  where  over  50  per  cent  of 
the  concerns  operating  in  1905  are  either 
already  out  of  business  or  are  preparing 
to  close  out  during  the  present  year. 
Vehicle  builders  left  producing  are  re- 
ported to  be  optimistic  this  year  over  the 
prospects  of  their  immediate  future,  but 
this  optimism  results  from  the  knowledge 
that  1910  will  witness  fewer  rivals  in  a 
restricted  field  and  not  from  a  belief  that 
the  total  consumption  of  vehicles  will  be 
increased. 

There  is  much  speculation  today  as  to 
whether  the  price  of  the  motor  car  will 


remain  where  it  is.  Many  predict  that 
the  day  of  overproduction  is  not  far  off, 
that  we  shall  before  long  see  automobiles 
a  drug  on  the  market  and  the  price  cut 
almost  in  two.  People  point  back  to  the 
bicycle  and  declare  that  motor  car  manu- 
facturers will  be  as  anxious  to  dispose  of 
their  product  as  were  the  makers  of  the 
two-wheeled  pleasure  vehicle, — that  they 
will  strike  out  on  a  desperate  hunt  for 
buyers,  that  when  the  realization  comes 
that  the  number  of  consumers  is  limited, 
competition  will  loosen  up  the  terms  and 
hammer  down  the  closing  figures  of  a 
bargain.  To  those,  however,  who  are 
closely  following  the  development  of  the 
motor  car  business  such  a  culmination 
seems  hardly  probable.  Organization, 
consolidation  of  forces,  is  incessantly  at 
work  in  this  new  industry.  With  the 
passing  of  the  ownership  and  control  of 
accessory  plants  turning  out  the  more  es- 
sential parts  into  the  hands  of  the  big 
makers,  the  competition  of  the  small  pro- 
ducer,— who  is  merely  an  assembler  of 
parts, — wilt  become  nominal,  only,  and 
may  be  entirely  wiped  out  in  case  of  any 
sudden  slump  in  the  demand.  The 
"Powers  that  be"  will  regulate  the  sup- 
ply to  meet  the  capacity  of  the  public  to 
consume.  Thus  the  price  of  the  product 
will  remain  where  it  is,  enabling  the 
motor  car  magnate  to  continue  to  reap 
bonanza  dividends  just  as  he  did  for- 
merly, based  on  his  "expanded"  capital- 


TO    GET    WELL    AT    HOME 

By 
F.    G.    MOORHEAD 


THE  state  of  Iowa  has  hired  a 
preacher  for  -the  past  four 
years  to  do  nothing  but  travel 
around  and  tell  the  people  to 
stay  at  home,  work  little,  eat 
plenty  of  raw  eggs  and  not  worry.  It 
has  organized  the  most  extensive  "Cheer 
Up"  system  ever  perfected.  It  urges 
every  citizen  to  wear  the  smile  "that 
won't  come  off"  and  to  take  no  heed  of  a 
possible  tomorrow  of  suffering,  misery 
and  death. 

Now  and  then  this  preacher  takes  a 
flying  trip  to  other  parts  of  the  coun- 
try :^  Colorado,  New  Mexico,  Texas  and 
similarly  famous  health  resorts.  Every 
time  he  returns  more  firmly  convinced  of 


the  consumption.  It's  the  breaking  up  of 
established  habits,  thf  tearing  of  life  out 
by  the  very  roots  that  is  making  the 
cheek  redder  and  the  coug^  more  rack- 
ing. Three-fifths  of  those  who  come 
here  as  'lungers'  go  back  home  as 
corpses.  While  they  keep  soul  and  body 
together  their  life  is  miserable.  We 
can't  take  them  into  our  homes,  they  are 
'unclean,'  They  are  strangers  in  a 
strange  land,  exiles  if  there  ever  were 
any.  They  live  apart  until  finally  the 
homesickness  and  the  change  do  the  work 
and  the  fight  is  over.  If  you  have  any 
of  the  milk  of  human  kindness  left  in 
your  body  keep  your  white  plague  vic- 
tims at  home  where  they  can  either  be 


the  merit  of  the  work  he  is  carrying  on  cured  or  can  die  in  comfort.    We  don't 

and  more  eloquent  in  his  exhortations  to  want  them  and  can  do  nothing  for  them," 

do  little,  breathe  plenty  of  fresh  air  and  This   is   what   Iowa,   more   than   any 

eat  plenty  of  wholesome  food.    Last  sum-  other  state  in  the  Union,  has  set  itself 

mer  he  visited  Colorado  Springs  and  El  to  do:     to  keep  its  tuberculosis-infected 


Paso  and  came  face 
to  face  with  the 
hectic-cheeked  ex- 
iles from  home 
who  wearily  asked 
him  for  the  latest 
word  from  loved 
ones  and  dolorous- 
ly coughed  their 
way  down  the 
street,,  shunned  of 
all  the  native-born, 
"Don't,  don't  let 
them  continue  to 
come  out  here  for 
treatment  and  tc 
die  of  homesick- 
ness," urged  town 
after  town.  "It's 
the  separation  from 
home  and  loved 
ones  that  is  killing 
them,    rather   than 


Iowa  Business  Man  Who  Conduct<!  Hi:;  A 
On  This  Porch. 
Here  be  spends  bis  days  and  niehli. 


citizens  at  home 
and  cure  them. 
That  is  why  it  in- 
duced one  of  the 
most  practical  and 
eloquent  of  its 
preachers  to  resign 
his  charge  and  take 
up  the  work  of 
traveling  about, 
week  after  week, 
year  after  year, 
telling  the  people 
how  to  avoid  con- 
sumption, how  to 
check  if  and  how 
to  cure  it.  That  is 
why  it  has  passed 
a  law  which  allows 
every  one  of  the 
ninety-nine  coun- 
ties of  the  state  to 
build   a   hospital 


IN  THE  MEN'S  WARD  AT  A  COUNTY  TUBERCULOSIS  HOSPITAL, 


where  consumptives  may  be  caret!  for 
and  where  they  will  secure  every  bit  as 
efficacious  treatment  as  though  they  left 
their  homes  and  followed  the  westering 
sun  in  search  of  health. 

"It  is  rather  remarkable  that  a  state 
should  have  to  hire  a  man  to  advise  its 
people  to  stay  at  home,  not  work  much 
and  eat  plenty,"  says  Dr.  A.  E.  Kepford, 
the  "reformed"  preacher  who  is  now  the 
lecturer  of  the  Iowa  state  board  of  con- 
trol for  the  department  of  education  on 
tuberculosis.  "It  is  even  more  remark- 
able that  the  doctrine  which  I  carry 
around  should  be  received  by  the  people 
in  amazement.  They  are  literally  from 
Missouri  when  it  comes  to  being  told 
that  tuberculosis  can  be  checked  and 
cured  right  here  at  home,  without  the 
expense  of  a  long  trip  to  Colorado  or 
New  Mexico  or  Texas,  But  once  they 
become  convinced  the  eagerness  with 
which  they  enter  on  the  campaign  is 
notable. 

"Take  the  case,  for  instance,  of  one  of 
the  leading  business  men  of  Boone.  He 
heard  my  lecture  and  decided  to  try  the 
home  treatment ;  but  he  wanted  to  go  to 
the  state  sanatorium  to  see  exactly  how  it 
was  done.  When  he  returned  home  he 
built  an  open-air  sleeping  room  over  the 


kitchen  of  his  house  and  there  he  is  to 
be  found  today  directing  his  business 
affairs  by  telephone,  dominating  the  situ- 
ation as  thoroughly  as  though  he  were 
down  town,  and  building  himself  back  to 
perfect  health.  This  npan  never  arises 
until  after  noon,  although  he  has  now 
regained  his  normal  weight  and  tem- 
perature. He  has  his  telephone  placed 
so  that  he  can  transact  his  business  with- 
out even  raising  his  head  from  the  pillow. 
Had  this  man  gone  away  from  home  his 
business  would  inevitably  have  suffered 
and  he  would,  in  all  probability,  have 
died  from  homesickness  and  the  breaking 
of  all  home  ties. 

"But  the  work  has  its  tragic  side  as 
well.  I  was  at  Dubuque  not  long  ago 
conducting  an  extensive  educational  cam- 
paign. The  opening  lecture  was  attended 
by  four  hundred  women  of  the  Women's 
Federated  clubs.  Among  the  visitors 
present  were  a  father  and  mother  and 
twelve-year-old  boy.  The  little  fellow 
had  his  right  leg  amputated  above  the 
knee,  the  result  of  tuberculosis.  His 
parents  had  brought  him  to  me  to  be 
examined  for  a  swelling  then  appearing 
on  the  wrist.  The  history  of  the  case 
indicated  that  the  tuberculosis  was  mani- 
festing itself  at  this  point.     When  they 
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pressed  me  for  a  diagnosis  I  informed 
them  frankly  that  in  all  probability  it  was 
tuberculosis.  The  little  fellow  looked  up 
at  me  and  said:  'Mister,  will  I  need  to 
lose  my  hand?'  I  knew,  but  could  not 
bear  to  tell  him,  that  he  must  lose  not 
only  his  hand,  but  his  life  as  well.  I  had 
come  too  late." 

The  an ti -tuberculosis  campaign  being 
carried  on  in  Iowa  is  remarkable  in  that 
the  keynote  is  optimism  instead  of  pes- 
simism. The  people  are  not  being  scared, 
they  are  being  cheered.  Other  states 
have  waged  spasmodic  campaigns  and 
made  desultory  exhibits  of  a  repulsive 
and  grewsome  nature,  Iowa  has  no  de- 
sire to  scare  its  people  unnecessarily. 
The  situation  is  bad.  but  it  could  be 
worse.  Every  year  2,000  lowans  die  of 
the  dread  white  plague  and  6,000  more 
become  infected,  but  the  situation  is  not 
without  hope.  It  is  this  message  of 
hope  which  Dr.  Kepford  is  hired  by  the 
state  to  sound  from  border  to  border. 

"Stay  at  home,  rest,  don't  worry  and 
lead  a  clean,  upright  life;  you  will  check 
and  in  time  eradicate  tuberculosis,"  he 
preaches  day  after  day,  with  hundreds 
literally  hanging  on  his  words.  "If  the 
plan  I  carry  to  the  people  is  carried  out, 
tuberculosis  can  b«  totally  eradicated 
from  the  state  of  Iowa  in  thirty  years.  It 
means  the  quarantining  of  existing  cases, 
raising  strict  barriers  against  the  immi- 


gration of  any  persons  suffering  from  the 
disease  and  the  living  of  outdoor,  upright 
lives  by  those  already  afflicted.  But 
think  of  the  thousands  upon  thousands 
of  lives  to  be  saved  and  the  making  of  a 
state  without  a  trace  of  the  dread  white 
plague  from  one  end  to  another. 

"An  extensive  study  of  tuberculosis 
has  revealed  certain  strategic  facts:  first, 
that  tuberculosis  is  a  house  disease;  sec- 
ond, that  tuberculosis  is  a  disease  com- 
mon among  those  so  circumstanced  as  to 
make  treatment  otherwise  than  at  home 
impossible.  It  therefore  appears  that 
some  method  must  be  devised  which  will 
make  a  sanatorium  of  a  bedroom,  porch, 
tent,  or  shack,  and  will  place  the  patient 
under  control  and  treatment  in  his  own 
house  or  dooryard.  This  can  be  done 
only  by  the  most  intelligent  co-operation 
of  the  patient  and  the  members  of  his 
household  with  the  physician  in  charge. 
The  curability  of  tuberculosis  in  its 
earlier  stages  is'well  established,  many  in- 
stances being  recorded  where  patients 
have  taken  treatment  and  recovered  at 
their  own  homes.  And  many  reasons 
suggest  favorable  consideration  of  the 
home  treatment  for  tuberculosis,  chief 
among  which  is  the  fact  that  the  patient 
is  not  compelled  to  be  separated  from  his 
family  and  so  will  not  need  to  combat 
that  peculiar  mental  disease  which  often 
is  the  cause  of  serious  difficulty  in  treat- 
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"Better  than  the  open  window  is  the 
screened  porch.  The  porch  may  be  on 
any  side  of  the  house,  but  an  east  or 
south  front  is  preferable.  Your  bed  is 
then  placed  on  the  porch  and  this  be- 
comes your  sleeping  apartment. 

"Another  method  which  mav  be  em- 
ployed is  the  tent.  The  tent,  however, 
must  be  properly 
ventilated,  having 
openings  possible 
on  all  sides  with 
large  vents  in  the 
top  for  the  escape 
of  foul  air. 

"But  an  ideal 
way  to  take  the 
open-air  cure  is, 
where  practicable, 
to  build  a  shack  in 
the  front  or  back 
yard.  The  shack 
is  constructed  of 
rough  lumber  with 
special  reference  to 
the  treatment  of 
tuberculosis.  The 
floor  is  raised  sev- 
eral feet  from  the 
ground  and  all 
sides  are  boarded 
up  at  least  three 
feet  above  the 
floor.  The  roof  is 
supported  on  eight- 
foot  posts,  afford- 
ing ample  protec- 
tion against  rain  or 
storm.  The  sides 
are  canvas,  capa- 
ble of  being  opened 
at  will  to  let  in  the 
largest   amount   of 


ment  in  a  distant  country — homesickness, 
"You  have  tuberculosis.     How  you  con- 
tracted it  you  may  not  know,  but  your 
physician     has     established     a    positive 
diagnosis.     You   want  to  get  well,  but 
cannot  leave  your  home  to  place  yourself 
in  a  sanatorium  where  treatment  could  be 
taken.     What    are    you    to    do  ?     You 
have  a  choice.   You 
can   either    remain 
at  home  and  die  or 
remain    at    home 
"and    pertiaps    re- 
cover.      In     any 
event  it  will  all  de- 
pend on  you.  Many 
a  person  has  recov- 
ered   by    taking 
treatment     in     his 
own    bedroom,   or 
on  the  roof  of  his 
own   house,  or  on 
the  porch,  or  in  a 
tent     in    his    own 
dooryard.      You 
want    to   take   the 
chance;  then  do  it 
today. 

"Fresh  air  is  the 
great  factor  in  the 
treatment  of  tu- 
berculosis. You 
cannot  recover 
without  it  and  you 
must  have  it  twen- 
ty-four hours  every 
day-  Tuberculosis 
being  a  house  dis- 
ease you  must  find 
your  relief  either 
by  inviting  into 
your  house  the 
fresh    air,    or    by 

yourself  moving  out  into  the  open  air,  sunshine  and  air. 
Should  circumstances  make  your  treat-  "Tuberculosis  is  a  disease  of  malnu- 
ment  within  a  room  necessary,  carpets,  trition,  attacking  the  underfed.  Its 
lace  curtains  and  tapestries  should  treatment  naturally  suggests  a  building 
be  removed,  as  they  may  make  up  of  lowered  vitality.  This  can  be  done 
your  room  less  sanitary  and  be-  only  by  the  use  of  large  quantities  of 
come  covered  with  infection  and  dust.  food.  The  food  must  be  of  the  highest 
The  windows  should  be  at  once  removed  quality,  plain,  substantia],  and  abundant, 
and  heavy  canvas  curtains  should  replace  and  taken  from  five  to  seven  times  a  day, 
them.  These  curtains  should  never  be  Dr.  W.  A.  Evans,  of  Chicago,  says  the 
drawn  unless  to  exclude  storm  or  rain,  best  of  meat,  eggs,  milk,  bread  and  but- 
If  this  proves  impossible  of  arrangement,  ter,  with  vegetables,  juices,  and  fresh 
then  your  bed  should  be  placed  beside  fruits  to  maintain  a  balance  are  required. 
the  open  windows.  The  feeding  often  has  to  be  forced,  as 
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one  may  have  no  appetite,  or  if  there  be 
an  appetite  it  may  be  variable  and  erratic. 
So  important  is  this  matter  that  the  most 
exact  and  regular  habits  must  be  estab- 
lished with  reference  to  it.  The  tubercu- 
losis patient  on  home  treatment  must 
always  bear  in  mind  that  because  he  is 
taking  his  treatment  at  home  he  assumes 
a  tremendous  responsibility  unmitigated 
by  the  beneficent  influence  of  the  super- 
vision of  a  sanatorium.  He  is  the  cus- 
todian of  his  own  program  and  on  his 
intelligent,  loyal  conduct  in  his  own 
behalf  his  cure  depends. 

"Your  recovery  will  depend  largely  on 
temperament.  The  cure  must  be  earned 
and  it  will  require  an  extended  period  of 
time  to  do  this.  There  is  small  chance 
for  you  if  you  are  a  melancholy,  discon- 
tented, fault-finding  person.  Intelligent, 
persistent,  and  painstaking  action  is  re- 
quired, in  which  a  cheerful,  contented 
demeanor  must  be  maintained.  There 
will  always  be  much  to  encourage  the 
faithful  and  the  patient  with  an  equable 
temperament,  and  fine  conduct  will  find 
ultimate  and  large  reward." 

In  order  to  bring  about  the  millennium 
which  Dr.  Kepford  predicts,  when  tuber- 
culosis shall  be  totally  eradicated,  the 
state  of  Iowa  is  doing  what  it  can  by  the 
establishment  of  state  and  county  hos- 
pitals. A  state  sanatorium  for  the  treat- 
ment of  tuberculosis  was  opened  Febru- 
ary 1,  1908.  At  the  end  of  the  first  six 
months  105  patients  had  been  received 
and  treated,  and  sixty  had  been  dis- 
charged, one  completely  cured,  41  im- 
proved and  14  unimproved.  The  ratio 
has  been  bettered  since  then,  while  scores 
have  visited  the  sanatorium,  learned  the 
method  of  treatment  and  returned  home 
to  their  sleeping  porches,  tents  and 
shacks  to  take  the  cure  by  themselves. 
The  method  of  treatment  at  the  sana- 
torium is  simple.  It  consists  of  the  maxi- 
mum of  rest,  fresh  air,  and  sunshine,  as 
well  as  nourishing  diet  of  which  fresh 
eggs  and  milk  form  the  chief  features.  For 
specific  treatment  a  course  of  tuberculin 
is  given.  When  marked  improvement  in 
the  patient's  condition  warrants  he  is 
asked  to  perform  certain  duties  about  the 
sanatorium  as  a  part  of  the  treatment ;  if 
eight  hours'  work  per  day  can  be  per- 
formed for  three  months  with  no  per- 
ceptible rise  of  temperature  his  improve- 


ment is  considered  permanent  and  he  is 
returned  home. 

It  is  of  interest  to  note  that  outdoor 
occupations  have  supplied  their  full 
share  of  the  sanatorium  patients.  Farm- 
ers and  farm  hands  comprised  17  of  the 
49  men  admitted  in  the  first  six  months. 
Fresh  air  is  not  all  that  is  necessary; 
there  must  be  wholesome  food  in  right 
quantities,  rest,  freedom  from  worry,  and 
right  living.  Among  the  women,  house- 
keepers predominate,  37  of  the  56  ad- 
jnitted  in  the  first  six  months  having  that 
occupation. 

But  neither  Dr.  Kepford  nor  the  state 
sanatorium  can  regenerate  Iowa  unaided. 
To  assist  them  the  last  legislature  passed 
a  law  by  which  it  is  possible  for  every 
one  of  the  99  counties  in  the  state  to 
build  and  equip  a  county  hospital  for 
the  treatment  of  consumptives.  On 
petition  of  200  resident  freeholders  the 
board  of  supervisors  must  submit  the 
county  hospital  proposition  to  the  voters. 
The  proposition  calls  for  the  levy  of  a 
special  tax,  not  to  exceed  two  mills  on 
the  dollar,  on  the  assessed  property  for  a 
period  not  to  exceed  twenty  years  and  the 
issuance  of  county  bonds  for  the  aggre- 
gate amount.  It  provides,  moreover,  for 
the  election  of  seven  hospital  trustees, 
three  of  whom  may  be  women,  who  shall 
manage  the  hospital  affairs.  The  hospital 
must  not  cost  more  than  $100,000,  but 
under  this  amount  any  sum  may  be  spent 
to  build  and  equip  the  building.  Treat- 
ment shall  be  given  absolutely  free  to 
those  who  cannot  afford  to  pay,  while 
actual  expenses  are  asked  of  those  who 
have  the  money.  Already  a  half  dozen 
counties  have  availed  themselves  of  the 
right  to  vote  a  tax  for  the  county  hospi- 
tals, while  petitions  are  being  circulated 
with  the  prospects  good  for  3ie  proposi- 
tion being  voted  on  in  a  dozen  more  coun- 
ties this  fall.  Within  a  half  dozen  years  it 
is  hoped  to  have  half  of  the  99  counties 
of  Iowa  treating  tuberculosis-infected 
patients,  supplementing  the  sleeping 
porches  and  tents  and  shacks  of  the  indi- 
vidual homes  and  taking  the  burden  off 
the  state  sanatorium. 

No  other  state  has  made  such  headway. 
Kansas  employs  a  physician  to  lecture  on 
the  subject,  but  his  talks  are  technical 
and  not  addressed  to  the  laity.  Iowa  is 
the  only  state  which  employs  a  layman 


to  present  the  subject  in  layman's  terms 
so  that  all  may  understand  and  profit. 
Other  states  have  established  preventive 
funds  and  hospitals.  In  the  last  year 
forty-three  states  and  territorial  legis- 
latures have  enacted  sixty-four  laws  rela- 
tive to  the  dreaded  disease.  Twenty-eight 
states  have  appropriated  $4,000,000  to  be 
used  toward  its  suppression.  Twenty- 
seven  states  now  have,  or  are  preparing, 
institutions  for  its  treatment.  Every  state 
east  of  the  Mississippi  river,  except  Illi- 
nois, West  Virginia,  Kentucky,  Tennes- 
see, South  Carolina  and  Mississippi,  has 
provided  state  hospitals  for  consump- 
tives, Iowa  is  the  first  and  only  state 
to  establish  county  hospitals ;  to  start  a 
systematic  campaign  to  treat  and  cure  its 
consumptives  at  home  and  not  send  them 
away  to  Colorado  Springs,  Albuquerque, 
El  Paso  and  other  resorts  to  hawk  and 
cough  their  weary  way  to  the  grave  and 
die  of  homesickness  aggravating  the 
tuberculosis.  It  can  plead  not  guilty  to 
the  terrific  indictment  returned  by  a  re- 
cent writer,  in  a  parable  so  strong  as  to 
be  almost  brutal : 

"A  little  mother,  not  yet  twenty-five 
years  old,  found  herself  afflicted  with 
consumption.  Her  three  little  girls,  once 
a  joy  in  her  life,  became  a  burden  to  her. 
It  was  'Mamma,  Mamma'  all  day  long. 
The  little  mother  had  red  spots  on  her 
cheeks  and  a  slight  dry  cough.    One  day 


when  dragging  herself  around,  forcing 
her  weary  tody  to  work,  she  felt  a  slight 
but  sharp  pain  in  her  chest,  her  head 
grew  dizzy  and  suddenly  her  mouth  filled 
with  blood.  After  the  hemorrhage  there 
was  no  doubt:  the  little  mother  was  a 
victim  of  consumption. 

"She  wrote  to  the  state  board  of  health 
and  said:  'I  am  told  that  consumption 
in  its  early  stages  can  be  cured  by  out- 
door life,  continued  rest,  and  plenty  of 
plain  good  food.  I  do  not  want  to  die. 
I  want  to  live  and  raise  my  children  to 
make  them  good  citizens.  Where  can  I 
go  to  get  well?'  The  reply  was:  'The 
great  Christian  state  of  Indiana  had  not 
yet  risen  to  the  mighty  economy  of  sav- 
ing the  lives  of  little  mothers  from  con- 
sumption. At  present,  the  only  place 
where  you  can  go  is  a  grave.  However, 
the  state  will  care  for  your  children  in  an 
orphan  asylum  after  you  are  dead,  and 
then  in  a  few  years  a  special  officer  wilt 
be  paid  to  find  a  home  for  them.  But 
save  your  life — never.'  So  the  poor 
little  mother  died  of  the  preventable  and 
curable  disease,  the  home  was  broken  up 
and  the  children  were  taken  to  the  orphan 
asylum. 

"A  big  fat  hog  one  morning  found  he 
had  a  pain  in  his  belly.  He  squealed 
loudly  and  the  farmer  came  out  of  his 
house  to  see  what  was  the  matter.  'He's 
got  the  hog  cholery,'  said  the  hired  man. 
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So  the  farmer  telegraphed  Secretary 
Wilson,  of  the  United  States  Agricul- 
tural Department  (who  said  the  other 
day  he  had  2,000  experts  in  animal  and 
plant  diseases),  and  the  reply  was  'Cert. ; 
I'll  send  you  a  man  right  away.'  Sure 
enough  the  man  came.  He  said  he  was  a 
D.  V.  S.  and  he  was,  too.  He  had  a 
government  syringe  and  a  bottle  of  gov- 
ernment medicine  in  his  handbag,  and  he 
went  for  the  hog.  It  got  well.  It  wasn't 
cranky  for  the  government  to  do  this, 
and  it  could  afford  the  expense,  for  the 


hog  could  be  turned  into  ham,  sausage, 
lard  and  bacon. 

"Anybody,  even  a  fool,  can  see  it  would 
be  cranky  for  the  state  to  save  the  life 
of  a  little  mother,  and  it  could  not  afford 
it  either. 

"Moral:  Be  a  hog  and  be  worth  sav- 
ing." 

Iowa  has  come  to  believe  that  human 
beings  are  as  well  worth  saving  as  hogs. 
It  leads  the  world  in  bringing  hogs  to 
life ;  it  is  attempting  to  lead  the  world 
in  keeping  human  beings  alive. 


AVALANCHE  PIONEERS  HUGE   TUNNEL 
By 

WILLIAM    THORNTON    PROSSER 


SWEEPING  down  the  side  of 
the  Cascade  Mountains,  in 
Washington,  an  avalanche  car- 
ried to  destruction  two  railway 
trains,  four  electric  locomo- 
tives, part  of  the  little  town  of  Welling- 
ton, and  one  hundred  lives.  This  catas- 
trophe, one  of  the  worst  in  the  history  of 
the  Northwest,  and  unique  in  the  annals 


year  ago  that  a  pamphlet  was  issued 
anonymously  outlining  the  plan  for  the 
Cascade  tunnel.  Its  reception  was 
not  flattering.  Newspapers  ridiculed 
it  as  chimerical,  the  dream  of  an 
hundred  years  in  the  future.  Author- 
ship of  the  little  booklet  was  veiled  in 
mystery  until  in  March  the  avalanche 
piled  in  the  depths  of  a  canyon  its  five 


of  railroading,  has   served  to  stimulate     score  dead.  Then  Brig. -Gen.  H.  M.  Chit- 


interest  in  a  project  for  the  longest  tun- 
nel in  the  world,  boring  its  way  beneath 
the  tall  Cascades  for  a  distance  of  thirty- 
two  miles  and  obliterating  a  mountain 
barrier   that  now 
divides  the  state 
into    two    widely 
diverse     sections. 
Such  a  tunnel 
would   be    longer 
than     any     three 
mountain  bores 
now  in  existence, 
yet  in  the  belief  of 
engineers  it  is  not 
impractical 
— merely  a  gigan- 
tic project. 

It  was  about  a  tiirkS«artInTliowor1<L'" 


ten  den.  United  States  Engineers,  retired, 
living  in  Seattle,  acknowledged  himself 
as  the  father  of  the  tunnel  idea,  and  ex- 
plained why  his  name  had  not  appeared 
on  the  title  page 
of  "The  Puget 
Sound  and  Inland 
Empire  Railway." 
the  name  he  gave 
his  pamphlet.  At 
the  time  of  its 
publication  Gen- 
eral Chittenden, 
then  Colonel  Chit- 
tenden, was  still  in 
theservice,anddid 
not  wish  the  engi- 
neering staff  to  be 
brought  into  any 
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possible  controversy ;  also  he  wished  to 
have  the  project  discussed  from  all  an- 
gles without  thought  of  its  authorship, 
eliminating  personality. 

But  after  the  Wellington  snowslide  in- 
terest in  the  Chittenden  suggestion  re- 
vived, and  instead  of  ridicule  the  plan 
has  received  serious  thought.  With  such 
a  highway  heneath  the  Cascades  a  dupli- 
cation of  the  Wellington  disaster  would 
be  impossible,  while  the  saving  in  railway 
operating  expenses  would  amount  to  mil- 
lions annually,  providing,  as  General 
Chittenden  suggested,  that  eight  or  nine 
railway  lines 


made  use  of 
the  artery. 
The  tunnel 
would  elim- 
inate a  ver- 
tical lift  of 
three  -  fifths 
of  a  mile, 
east  -  bound 
on  the 
Northern 
Pacific, 


G   r 


a  t 


Northern 
and     C  h  i- 


cago,  Milwaukee  &  Puget  Sound,  while 
the  Canadian  Pacific  would  be  saved  an 
even  mile  of  vertical  ascent.  Terrific 
grades  are  today  the  most  costly  feature 
of  Western  railway  operation. 

Ever  since  General  Isaac  I,  Stevens, 
first  governor  of  the  territory  of  Wash- 
ington, was  instructed  by  the  war  depart- 
ment to  reconnoiter  a  route  for  a  pro- 
posed transcontinental  railway,  way  back 
in  the  early  fifties,  the  Cascade  range 
of  mountains  has  been  the  problem  of 
engineers  and  has  taxed  the  resources  of 
railway  builders  and  backers.  The  North- 
ern Pacific, 
-five 


The  Work  or  The  Great  Snow  Suae. 


twenty  - 
years  ago, 
was  the  first 
transconti- 
nental rail- 
w  a  y  to 
climb  over 
the  precipit- 
ous ridge, 
negotiating 
the  summit 
with  a 
"s  w  i  t  c  fa- 
back"  that 
was   one   of 
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the  wonders  of  the  West.  The  Stampede 
tunnel  was  later  opened  at  an  elevation 
of  close  to  3,000  feet. 

Previous  to  the  completion  of  the 
Northern  Pacific,  under  the  presidency 
of.  Henry  Villard,  the  Oregon  Railway 
&  Navigation  Company  had  taken  ad- 
vantage of  the  Columbia  River  water 
grade  and  built  along  the  south  bank  of 
that  river,  meeting  the  Oregon  Short 
Line,  and  connecting  thus  with  the  Union 
Pacific  at  Ogden,  Utah.  Following  the 
Northern  Pacific  in  the  nineties  came  the 
Great  Northern  with  its  three-mile  Cas- 
cade tunnel,  at  an  elevation  of  3,341  feet, 
and  the  Canadian  Pacific,  crossing  the 
Canadian  Cascades,  known  as  the  Sel- 
kirks,  at  an  elevation  of  a  mile  and  a 
half. 

The  Great  Northern's  Cascade  tunnel 
is  the  longest  and  costliest  bore  in  the 
West.  It  was  drilled  by  John  F.  Stevens, 
then  chief  engineer  of  the  Hill  line,  and 
later  chief  engineer  of  the  Panama  Canal. 
So  accurately  was  the  engineering  and 
construction  work  carried  forward  that 
the  crews  drilling  from  the  two  sides  of 


the  mountains  met  midway  with  less  than 
an  inch  difference  in  grade. 

But  the  ascent  to  this  tunnel  is  up  a 
two  per  cent  grade,  winding  in  a  great 
letter  "S"  among  the  mountain  defiles, 
in  one  place  plunging  into  the  mountain- 
side for  the  purpose  of  reversing  direc- 
tion— a  tunnel  become  a  turntable.  From 
Everett,  at  tidewater,  to  Skykomish,  the. 
rise  is  not  to  exceed  1.25  per  cent,  but 
General  Chittenden's  comprehensive  plan 
goes  farther  than  the  construction  of  the 
thirty-two  mile  tunnel,  for  he  has  selected 
routes  from  Skykomish  to  Puget  Sound 
with  only  three-tenths  of  one  per  cent 
gradient. 

Between  Skykomish,  on  the  western 
slope,  and  Leavenworth,  on  the  eastern 
side  of  the  Cascades,  the  distance  by  the 
present  route  is  fifty-seven  miles.  With 
the  proposed  tunnel  this  will  be  shortened 
twenty-five  miles.  Where  several  hours 
are  now  required  for  passenger  trains  to 
make  the  distance  between  these  two 
points,  the  time  would  be  reduced  to  less 
than  an  hour,  bringing  the  eastern  and 
western  portions  of  the   state  into   far 
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tiKve  intimate  touch.  The  straight  line 
through  the  mountain  between  Skyko- 
mish  and  Leavenworth  is  just  thirty-two 
miles.  General  Chittenden  says  that  the 
tunnel  might  be  shortened  by  seven  miles, 
but  he  expresses  the  belief  that  the  entire 
distance  should  be  included. 

Estimating  the  cost  of  the  bore  at 
.slightly  more  than  $1,000,000  a  mile— 
$200  a  lineal  foot — the  total  cost  of  driv- 
ing the  tunnel  between  Skykomish  and 
Leavenworth  is  placed  at  $34,000,000.  In 
spite  of  the  great  length,  the  contention 
is  made  that  the  work  of  driving  the  tun- 
nel presents  no  serious  problem  to  engi- 
neers or  builders,  and  that  the  magnitude 
of  the  undertaking  justifies  the  introduc- 
tion of  apparatus  which  in  the  long  run 
would  mean  great  economy.  Construction 
would  be  begun  from  both  ends,  and  in 
both  directions  from  two  shafts  sunk 
2,000  feet  from  valleys  above. 

Not  only  would  these  shafts  greatly 
speed  the  work  of  drilling  the  under- 
ground highway,  as  General  Chittenden 
demonstrates,  but  they  would  be  needed 


for  ventilation,  upon  the  completion  of 
the  tunnel,  and  would  serve  as  places  for 
the  development  of  electrical  power 
through  the  fall  of  water  from  the 
streams  that  cross  above  the  tunnel's 
path.  Short  lines  of  railway  built  from 
the  mouths  of  these  shafts  to  connect 
with  the  present  line  of  the  Great  North- 
ern would  be  self-sustaining  through 
their  value  in  logging  operations.  . 

The  originator  of  the  long  tunnel  idea 
believes  that  seven  or  at  most  eight  years 
would  be  ample  for  drilling  from  portal 
to  portal,  an  opening  sufficient  for  a 
double  track  system  permitting  the  pas- 
sage of  200  trains  a  day  in  each  direction. 
Instead  of  the  work  becoming  slower  as 
the  different  crews  bored  farther  and 
farther  into  the  mountain,  he  makes  the 
point  that  time  would  facilitate  rather 
than  retard  operations,  and  estimates  that 
the  last  year's  work  would  accomplish 
fully  fifty  per  cent  more  than  the  first. 
The  longest  stretch  of  tunnel  would  lie 
between  the  two  shafts,  a  distance  of  thir- 
teen miles.    His  figures  indicate  that  the 
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two  other  sections  would  be  completed 
a  year  in  advance  of  the  intermediate 
section. 

In  perfecting  the  plan  of  ventilation 
General  Chittenden  would  drill  a  third 
shaft  midway  between  the  two  construc- 
tion shafts.  Air  would  be  drawn  down 
the  larger  holes  and  expelled  through  the 
central  shaft  and  at  both  ends  of  the 
tunnel.  Just  above  each  end  of  the  fun- 
nel is  a  stream  whose  waters  could  be 
utilized,  by  shafts,  for  the  development 
of  further  electrical  energy. 

Electrification  of  the  tunnel  is  an  item 
of  cost  not  included  in  the  figures  given, 
but  such  an  abundance  of  water  power 
is  now  going  to  waste  in  the  Cascades 
that  all  the  railway  lines  traversing  the 
Northwest  are  laying  plans  for  its  utiliza- 
tion. According  to  the  retired  engineer's 
plans,  the  tunnel  would  be  lighted  by  the 
block  system,  with  the  lights  thrown  on 
half  a  mile  in  advance  of  the  electric 
locomotive  used  as  motive  power.  In 
addition  the  walls  of  the  big  bore  would 
be  made  light  in  color,  so  the  subter- 
ranean highway  would  be  a  brilliantly 


illuminated  gallery  through  which  pas- 
senger coaches  would  pass  with  windows 
open,  and  without  need  of  their  own 
lights. 

At  the  main  shafts  of  the  tunnel,  cham- 
bers would  be  opened  for  the  power  sta- 
tions, and  the  bore  would  be  widened 
for  sidetracks. 

Genera!  Chittenden,  whose  literary  and 
scientific  works  give  him  a  high  standing 
aside  from  the  distinction  he  has  achieved 
in  the  United  States  Engineering  Corps, 
points  out  that  three  tunnels  in  the  Alps 
aggregate  one  hundred  miles  in  length; 
another  is  under  consideration  sixteen 
miles -from  portal  to  portal.  The  two 
longest  railway  tunnels  in  the  United 
States  are  Hoosack  tunnel,  almost  five 
miles  long,  and  the  D.,  N.  W.  &  P.  tun- 
nel, under  James  Peak,  in  Colorado,  six 
miles  in  length.  Even  a  longer  tunnel 
than  the  proposed  Cascade  bore  is  that 
of  the  Croton  water  system,  supplying 
the  City  of  New  York.  Of  course  this 
is  not  a  railway  bore,  and  is  scarcely  to 
be  put  in  this  class,  being  only  fourteen 
feet  square  in  cross  section,  but  it  never- 
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rect  route  to  Everett,  where 
car  ferries  would  transfer 
traffic  across  Puget  Sound 
to  the  Olympic  peninsula, 
which  is  one  of  the  greatest 
storehouses  of  timber  left 
in  the  Northwest.  To  the 
northward  the  line  would 
reach  Bellingham,  Van- 
couver, B,  C,  and  other 
ports. 

On  the  eastern  slope  the 
direct  line  would  cross  to 
Spokane,  the  northern  one 
to  the  upper  Columbia 
River  district  and  British 
Columbia,  connecting  with 
the  Canadian  Pacific,  while 
HAaBAGsDuoMnjEW^THESHowATTKR  THE  Passing  the   southern   route   would 

reach  the  lower  Columbia 
and  the  Harriman  railway 
iheless  has  the  imposing  length  of  thirty-  systems.  All  these  lines  would  be  on 
:hree  miles.  vastly  better  grades  than  existing  systems 

As  was  indicated,  the  Chittenden  plan  encounter,  meaning  a  tremendous  saving 
far  more  comprehensive  than  the  in  operating  expenses,  and  a  shorter 
opening  of  the  tunnel  only.  Connecting  route  to  Puget  Sound  by  from  one  hun- 
■:he  principal  cities  of  Puget  Sound  by  dred  to  two  hundred  miles  on  two  or 
ines  radiating  from  the  western 
entrance  to  the  tunnel,  his  idea  is 


$90,000  a  mile.    It  is  true  that 
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the  recently  completed  line  down  the 
north  bank  of  the  Columbia  River,  cost 
James  J.  Hill  $100,000  a  mile,  but 
material  was  purchased  for  this  project 
at  a  time  when  prices  were  at  their 
highest,  and  the  construction  in  places 
was  rated  among  the  most  costly  ever  at- 
tempted in  the 
United  States, 

Thus  $30,000.- 
000  is  added  to 
the  cost  of  the  en- 
terprise, making  a 
total  for  the  tun- 
nel and  its  feed- 
ers of  $64,000,- 
000 ;  including  the 
cost  of  the  electri- 
fication of  the  line 
the  figure  placed 
upon  the  com- 
pleted project  is 
$75,000,000. 

Then  comes  the 
practical  question 
which  General 
Chittenden  asks. 
Would  it  pay? 

Not  for  a  mo- 
ment is  it  suggest- 
ed that  one  rail- 
way bear  all  the 
expense  of  such  a 
huge  enterprise. 
Instead,  a  joint 
terminal  associa- 
tion could  be 
formed  to  the  ad- 
vantage of  all  the 
lines  entering  the 
Northwest.     This 

organizat  ion  bhigadikhGeneiial  h. 

would    be    similar  Cows  of  united 

to    the    Terminal  Froi«tor  »i  th.  ™ 

Railway  Company 

of  St.  Louis,  which  owns  and  oper- 
ates all  the  railway  lines  within  the  limits 
of  that  city.  By  a  pooling  arrangement 
between  the  Northern  Pacific,  the  Great 
Northern,  the  Chicago,  Burlington  & 
Quincy,  which  now  reaches  Puget  Sound 
over  the  Northern  Pacific's  tracks,  the 
Canadian  Pacific,  the  Chicago,  Milwaukee 
&  Puget  Sound,  the  Union  Pacific,  and 
the  mysterious  North  Coast  railways, 
General  Chittenden  believes  $45,000,000 
could  be  guaranteed. 


To  open  a  highway  such  as  the  Cas- 
cade  Tunnel,   he  believes   the   state   of 
Washington,  assisted  by  the  several  coun- 
ties most  benefited,  would  assist  the  pro- 
ject to  the  amount  of  $15,000,000,  and 
he  counts  upon  an  equal  assistance  from 
the  federal  government.     Federal  aid  is 
becoming  con- 
stantly more  diffi- 
cult to  obtain  for 
ihternal    improve- 
ment   work,    but 
General     Chitten- 
den argues  that  if 
the  national  gov- 
ernment  will   ex- 
pend  large   sums 
for  the  opening  of 
inland  waterways 
as     highways    of 
commerce,   the 
Cascade  tunnel 
would  offer  itself 
as  an  equally 
meritorious  plan. 

However,  it  is 
argued  that  the 
necessary  money 
could  be  obtained 
without  this  item 
of  assistance,  con- 
sidering the  fact 
that  Mr.  Hill  saw 
his  way  clear  to 
expend  $40,000,- 
000  in  the  build- 
ing of  the  Spo- 
kane, Portland  & 
Seattle  Railway 
(the  North  Bank 
road),  in  order  to 
M.  Chittbndek,  Retired.  obtain  a  water 
States  Ehoihebrs.  grade  for  the  two 

,rful™lro,d.»nDe1.  ^^^^^     million 

bushels  of  wheat 
annually  seeking  tidewater  from  the 
inland  empire  of  Washington.  The 
most  powerful  argument  to  bring  forth 
assistance  from  the  Puget  Sound 
country  for  the  Cascade  tunnel  enter- 
prise lies  in  the  fact  that  this  North 
Bank  line  is  diverting  to  Portland 
and  other  ports  to  the  southward  this 
great  traffic  from  the  interior.  Puget 
Sound's  ambition  is  to  extend  its  com- 
merce, and  it  will  fight  to  the  last  ditch 
to  maintain  its  advantage.    But  to  com- 
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pete  against  the  North  Bank  line  it  must 
have  more  favorable  approaches  from  the 
eastward,  across  the  Cascade  range. 

Therefore  it  is  plain  that  the  project 
outlined  by  General  Chittenden  is  a 
logical  development,  and  one  that  must 
follow  before  many  more  years  have 
become  history.  Puget  Sound  needs  the 
Cascade  tunnel  no  matter  what  its  cost. 
And  the  railways  need  to  reduce  to  a 
minimum  the  cost  of  their  transconti- 
nental haul,  for  with  the  completion  of 
the  Panama  Canal  they  will  be  face  to 
face  with  a  water  competition  that  really 
counts.  Today  water  competition  between 
Atlantic  and  Pacific  ports  is  a  theory. 

It  is  to  be  regretted  that  such  an  ap- 
palling loss  of  life  as  occurred  in  the 
Wellington  avalanche  should  have  been 
necessary  to  arouse  interest  in  the  tunnel 
project,  but  perhaps  those  five  score  per- 
sons did  not  perish  in  vain,  and  even- 
tually the  possibility  of  another  such 
catastrophe  will  be  eliminated  by  the 
opening  of  this  artery  beneath  the  danger 


Snow  blockades  in  the  Cascades 
through  February  and  March  of  this  year 
were  particularly  severe.  All  the  North- 
ern transcontinental  lines  suffered  inter- 
ruptions, but  the  Great  Northern  worst 
of  all.  A  passenger  and  a  mail  train  were 
stalled  at  the  present  tunnel  for  the 
greater  part  of  a  week.  The  passenger 
train  spent  several  days  just  inside  the 
tunnel's  mouth,  but  the  passengers 
feared  a  snowslide  would  block  the  en- 
trance to  the  bore,  and  begged  the  rail- 
way authorities  to  permit  the  train  to  move 
down  the  track  half  a  mile  to  Wellington. 

Picking  out  a  point  that  seemed  to  be 
least  endangered,  the  train  a  day  before 
the  avalanche  took  its  stand  near  the 
little  town.  Snow  plows  were  working 
up  the  mountain  on  both  sides  of  the 
tunnel,  seeking  to  open  the  line  and  re- 
lease the  blockaded  train. 

Prompted  by  an  over  weaning  desire  to 
reach  the  outside  world,  and  perhaps  by 
a  premonition  of  disaster,  several  Seattle 
passengers  left  the  train  and  made  their 
way  down  the  mountain,  over  twentj"  and 
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thirty  feet  of  snow,  to  Scenic,  a  pleasure 
resort ;  thence  twelve  miles  to  Skykomish, 
whence  the  track  was  open  to  Everett 
and  Seattle.  The  news  that  the  train 
and  its  occupants  had  been  wiped  out 
reached  them  ere  they  could  make  their 
homes. 

Almost  noiseless  in  its  death-dealing 
progress,  the  great  mass  of  snow  and  ice, 
with  tree  trunks,  stumps  and  boulders, 
swept  down  the  mountain  side,  mowing 
a  path  half  a  mile  wide.  The  passenger 
and  the  mail  train  with  the  Great  North- 
em's  entire  electric  motive  power  equip- 
ment, installed  within  the  last  few 
months  in  the  tunnel,  were  lifted  from 
the  trails  and  carried  a  city  block  into 
the  ravine  below.  The  great  majority  of 
the  sleepers  in  the  coaches — ^the  hour  was 
the  early  morning — ^passed  at  once  into 
their  eternal  sleep. 

When  morning  dawned,  there  at  the 
bottom  of  the  ravine  lay  a  mass  of  snow 


and  debris  from  fifty  to  one  hundred  feet 
deep,  only  a  small  part  of  the  train 
wreckage  being  visible  on  the  surface. 
Several  passengers  had  almost  miraculous 
escapes,  but  the  story  of  the  great  ma- 
jority was  told  as  one  after  another 
bodies  were  dug  from  the  snow  and 
wreckage.  It  will  be  late  in  the  spring 
before  all  the  snow  is  melted  and  the  total 
death  roll  is  known.  It  was  two  weeks 
after  the  avalanche  before  the  Great 
Northern  line  was  open. 

This  Wellington  disaster  stands  alone 
in  the  history  of  railroading,  for  there  is 
no  record  that  an  entire  train  load  of 
people  was  ever  before  obliterated  in  just 
the  same  manner.  Reference  books  tell 
that  an  avalanche  in  Switzerland  once 
carried  down  a  stage  coach  loaded  with 
passengers,  but  that  is  the 'nearest  ap- 
proach ;  yet  the  wonder  is  that  not  before 
has  there  been  appalling  loss  of  life  in 
this  manner  on  the  Western  railways. 


RESCUES    FROM    SUNKEN    SUBMARINE 

By 
J.    HARTLEY    KNIGHT 


THE  saving  of  life  in  subma- 
rines which  have  got  out  of 
gear  and  rest  on  the  bed  of 
the  ocean  has  long  puzzled 
experts,  for  the  natural  dif- 
ficulties in  the  way  preclude  the  employ- 
ment of  the  naval  life-saving  devices  in 
use  on  the  surface.  Not  the  least  of  these 
difficulties  is  that  arising  from  the  inrush- 
ing  salt  water  coming  into  contact  with 
the  stored  electrical  energy  or  open  ter- 
minals and  the  consequent  poisoning  of 
the  air  by  the  formation  of  chlorine  gas. 
Among  the  most  effective  life-saving  de- 
vices now  in  general  use  in  England  is  a 
special  form  of  diving  helmet,  to  which 
is  attached  a  short  jacket  of  strong  water- 
proof material  in  front  of  which,  inside, 
is  a  pocket  containing  a  combined  puri- 
fier and  oxygen  generator,  consisting  of 
two  small  chambers  joined  in  one  case. 
These  chambers  are  charged  with  a  pat- 
ented substance  which,  when  in  contact 


with  the  water  vapor  of  the  breath,  gives 
off  pure  oxygen  gas  and  forms  a  caustic 
alkali.  The  alkali  then  takes  up  the  car- 
bonic acid  gas  of  the  respired  air,  and 
forms  an  alkaline  carbonate.  In  this  way 
the  same  air,  purified  .and  reoxygenated, 
is  used  over  and  over  again. 

The  patent  is  being  worked  by  Messrs. 
Siebe,  Gorman  &  Co.,  Ltd.,  of  London, 
and  has  been  adopted,  after  the  most 
stringent  tests,  by  the  British  Admiralty 
who  have  erected  at  Portsmouth  a  huge 
tank,  at  the  bottom  of  which  is  a  skele- 
ton submarine,  where  the  men  are  daily 
trained  in  the  use  of  the  helmet,  being 
lowered  to  the  bottom  in  an  air  lock  and 
finding  their  way  to  the  surface  again 
through  the  sunken  conning  tower. 
These  operations  are  repeated  until  the 
officer  in  charge  is  satisfied  as  to  the 
crew's  proficiency.  A  special  device  is 
fitted  to  the  apparatus  to  enable  the 
wearer  when  he  gets  to  the  surface  to 
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intlate  a  flexible  chamber  which  sur- 
rounds the  jacket  and  thus  forms  a  life 
belt.  The  necessity  of  opening  the  win-" 
dow  of  the  helmet  when  on  the  surface 
to  permit  of  the  access  of  fresh  air  arises 
from  the  fact  that  the  artiflcial  air  sup- 
ply given  by  the  apparatus  is  limited  and 
some  time  may  elapse  before  a  rescue  is 
effected.  The  helmet  has  been  used  in 
the  thickest  smoke  and  sulphur  fumes 
without  affecting  the  wearer  in  the  slight- 
est degree;  and  its  action  is  so  simple 
that  it  is  claimed  for  it  that  it  cannot 
ptissibty  get  out  of  ortier. 

It  must  be  remembered  that  water 
pressure  per  sc  has  no  effect  on  the  diver 
provided  that  the  pressure  of  air  in  the 
device  is  the  same  as  that  of  the  water 
outside.  The  water  pouring  in  will,  if 
the  hole  is  at  the  top  of  the  boat,  gradu- 
ally replace  the  whole  of  the  air  in  the 
vessel ;  but  if  the  hole  is  below  the  high- 
est point,  then  the  water  as  it  enters  will 
compress  the  air  until  the  pressure  of 
the  latter  is  equal  to  that  of  the  water 
i^tside.  If,  now.  the  men  in  the  boat 
cli'i^v  up  their  helmets  whilst  standing  in 
this  reser\'e  of  compressed  air,  the  pres- 
sure ot  the  air  in  the  helmet  will  be  the 
same  ats  the  water  pressure,  and  the  con- 
ditk'vis  ot  safety  are  secure.  The  crew 
can  now.  without 

, ,    difficulty,  open  the 

torpedo  hatch,  or 

■    the   hatch  of  the 

I    a^nning   tower. 

and  ascend  to  the 

surface, 

,\  ni  o  n  g  thv\<e 
who  have  given 
special  atlenlion 
to  the  saving  of 
life  in  sunken  sut>- 
niarines  is  Mr.  tV 
F.  ZiT.'.nwr.  assi>- 
ciaie  nier;-her  of 
ihe  I  British  .  In- 
^::^,;^>^n  of  Civil 
E:^--::wr^  This 
i:er.T'en;an  n.'w 
otTcrs  to  :V.e  <v;i- 


IR  Submerged  Pebsoh  V 


modestly  calls  a  "su^estion"  for  an  ad- 
ditional means  of  escape  from  a  sunken 
submarine.  Roughly,  Air.  Zimmer's  idea 
is  a  tube  or  cylinder,  large  enough  to 
hold  a  man,  which  is  attached  to  the  hull 
of  the  submarine  and  through  and  by 
means  of  which  the  surface  of  the  water 
can  be  gained  in  cases  of  emergency. 
Mr.  Zimmer  does  not  claim  perfection 
for  his  plan  which  he  puts  forward  in  the 
hope  that  those  more  expert  in  such  mat- 
ters than  himself  may  find  in  it  an  idea 
which,  if  properly  developed,  may  be  the 
means  of  saving  many  precious  lives. 
.\s  he  remarked,  it  is  not  only  the  men 
of  the  British  na\y  who  are  affected  but 
the  men  of  the  navies  of  the  whole  world 
and  anything  calculated  to  ameliorate 
their  lot  is  worth  considering. 

As  sunken  submarines  do  not  always 
lie  right  way  up  Mr,  Zinimer  suggests 
that  three  or  four  tubes  should  be  in- 
stalled each  in  a  different  direction,  so 
that  whichever  way  the  boat  might  be 
lying  one  of  the  h:l>es  would  always  be 
upni;l!t.  He  further  suggests  that  the 
tubes  should  be  attached  to  the  manholes 
ot  the  h;:'.'.,  thus  allowirrcf  the  crew  to 
escape  even  if  the  vessel  should  be  on 
her  siv^e  or  tviTTom  upwards.  In  this  case 
pn^vision  is  T;-,ai?e  tor  a  valve  cover  out- 
S!,:e  each  Tv.ar.h.'e,  and  escape  therefrom 
is  effeaed  hy  a  series  of  \-alves  and  the 
ec-,:a":^a:K^Ti  of  pne^sure  of  water  and 
a:r.  The  s;:cv~ess  o:  :he  sche:Tje  as  a  whole 
w  .n;!,;  rec\-ssar::y  ,'tper.d  on  the  crew's 
I>,^r,",-.!;i5  k:^.-«\vV¥  ,-;  :he  machinery  at 
lhc:r  CO"- VA- i  ar.i  their  readiness  and 
rT\\::-p;:r,:,-:e  I,^  tike  ad\~antage  of  it. 


ABSURDITIES  IN  OUR  POSTAL  SERVICE 

By 
ROBERT    FRANKLIN 


UR  postal  deficit  for  the 
last  fiscal  year  was 
$17,479,000.  Why 
should  there  be  any 
deficit  ?  The  answer 
is:  Mainly  because  of 
an  obstinate  refusal  on  the  part 
of  Congress  to  utilize  the 
machinery  of  the  rural  free 
delivery  system  for  the  carrying  of  mer- 
chandise parcels.  If  this  extension  of 
the  service  were  made,  the  profits  accru- 
ing from  it  would  nearly,  if  not  quite, 
balance  the  debit  and  credit  on  Uncle 
Sam's  postoffice  ledger. 

There  are  now  40,000  rural  free  deliv- 
ery routes  in  operation — traversed  daily 
by  as  many  carriers,  who  serve  about 
16,000,000  people.  These  routes  have  all 
the  equipment  requisite  for  the  trans- 
portation and  delivery  of  merchandise 
parcels.  Why  is  it  that  they  do  not  carry 
parcels  ?  The  answer  is  that  they  do  carry 
them,  but  only  a  very  few,  because  peo- 
ple cannot  afford  to  pay  the  postal  rate 
of  a  cent  an  ounce,  or  sixteen  cents  a 
pound.  Such  a  rate  is  practically  pro- 
hibitive. 

Now,  the  Postoffice  Department  is 
anxious  to  remove  this  difficulty,  and  to 
go  into  the  business  of  carrying  parcels 
over  rural  routes,  through  the  adoption 
of  a  special  rate  oiF  five  cents  a  pound  and 
two  cents  for  each  additional  pound.  The 
government  can  afford  to  do  the  work 
cheaply,  because  it  already  has  the  ma- 
chinery and  equipment  for  the  purpose, 
and  very  little  extra  expense  will  be  in- 
volved. At  the  rate  suggested,  it  would 
earn  a  profit  of  many  millions  of  dollars 
per  annum. 

It  is  obvious  that  the  adoption  of 
such  a  plan  would  be  an  enormous 
benefit  to  the  farmers,  who  could  have 
merchandise  of  all  kinds  delivered  at 
their  gates — dry  goods,  groceries,  pro- 


visions, books,  or  anything  else  they 
might  want  to  buy.  The  countryman, 
instead  of  being  obliged  to  hitch  up 
j|is  horse,  and  to  lose  valuable  time  in 
making  a  journey  to  the  village,  would 
be  able  to  send  his  orders  by  telephone 
or  post-card,  receiving  the  goods  from 
the  daily  carrier  on  his  next  trip. 

The  rural  free  delivery  service,  of 
course,  is  established  only  in  districts 
where  remoteness  from  other  com- 
munication with  the  outside  world 
makes  it  a  necessity.  Those  who  enjoy 
its  benefits  have  not  access  to  the  rela- 
tively cheap  and  convenient  methods 
of  transporting  packages  over  short 
distances  which  are  afforded  to  city 
dwellers  by  the  express  companies. 
These  companies  will  not  undertake  to 
deliver  parcels  to  people  living  miles 
from  a  railroad,  and  in  most  small 
places  they  have  no  offices. 

The  free  rural  delivery  has  improved 
materially  and  intellectually  the  life  of 
great  numbers  of  country  people.  Is  it 
not  obvious  that  the  system  should  be 
put  to  a  further  use,  which,  while  add- 
ing largely  to  the  postal  revenues, 
would  directly  and  vitally  benefit  every 
man,  woman,  and  child  within  reach 
of  a  rural  route?  It  would  help  not 
only  the  farmer,  but  also  the  village 
storekeeper,  giving  to  the  latter  facil- 
ities for  delivering  goods  to  his  patrons 
such  as  he  does  not  now  possess. 

Whatever  facilitates  consumption 
and  the  delivery  of  goods  must  in- 
crease the  business  of  local  merchants 
and  country  stores.  Such  a  parcel 
service  would  be  a  boon  to  the  village 
storekeeper,  enabling  him  to  receive 
his  orders  by  mail  or  telephone,  and 
to  distribute  merchandise  to  his  cus- 
tomers through  the  agency  of  the  rural 
carriers  whose  routes  radiate  from  the 
village  postoffice.    Thus  his  sales  could 
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not  fail  to  increase  greatly 
in  turn  would  benefit  the  j 
the  additional  orders  trj 
through  the  commercial  ti 

The  advantages  of  the  p 
so  manifest,  one  is  surprisi 
that  it  has  a  great  many  op 
ponents.       Many     of     th 
country      merchants      ar 
themselves   opposed   to   il 
on   the   ground   that    it 
would  do  them  harm  by 
helping   the   great   mail 
order  houses  in  the  big 
cities  to  distribute  their 
goods.  This,  on  the  face 
of  it,  seems  a  plausible 
idea ;  but  it  is  wholly  er- 
roneous, simply  because 
the  scheme  is  set  forth 
in    such    a    way    as    to 
shut  out  the  city  folks 
from   the   privileges   of 
the  service.     In  fact,  it 
shuts  out  everybody  excep 
the   local   storekeeper   am 
the  local  customer.  Nobody 
who  does  not  actually  re; 
on  a  given  rural  route  is  tc 
allowed  to  send  merchan< 
over  that  route  at  the  spe 
low   rate.     The   city   depart- 
ment store  must  still  pay  six- 
teen cents  a  pound,  as  hereto- 
fore. 

Thus  it  is  seen  that  the  sug- 


Bk  Sent  Through 


say  nothing.  Their 
p  quiet  on  the  sub- 
they  showed  oppo- 
be  rendered  obvious 
ivn  view,  they  stood 
t  to  gain,  by  cheap 
elivery  of  merchan- 
ickages  in  agricul- 
istricts. 

it  appears  that  the 
al    and    substantial 
)Stacle  in  the  way  of 
ich  a  beneficial  ex- 
insion   of  the   rural 
free  delivery  sys- 
tem    is     nothing 
V  more  nor  less  than 
N  p  o  p  u  1  a  r  ignor- 
*  ance.     The  farm- 
ers do  not  realize 
what    a    boon    it 
would  be  to  them. 
The    country    store- 
ceepers  fear  it  as  a 
jource  of  imaginary 
ianger.      Even     the 
:ommercial      travel- 
ught  to  be  better  in- 
:ommonly   entertain 
delusion,  and,  them- 
ays  in  dread  of  the 
rivalry    of    the    mail    order 
houses,  encourage  the  fears  of 
the  rural  merchants  they  visit. 
Consequently,      though      the 
Postoffice  Etepartment  is  anx- 


gested  parcel-carrying  plan  is  exclusively     ious  to  adopt  the  plan.  Congress  is  reluc- 


a  local  proposition.  If  this  fact  were 
fully  realized,  it  is  safe  to  say  that  the 
country  merchants  would  promptly 
and  even  eagerly  withdraw  their  oppo- 
sition and  work  with  all  their  might  and 
main  instead  to  put  such  a  measure 
through. 

That  the  express  companies'  are 
strongly  opposed  to  the  plan  goes 
without  saying.  And,  with  their  enor- 
mous capital  and  widespread  business 
influence,    they   control   great   power. 


But  does  it  not  s 


tant  to  authorize  it.  As  a  rule,  Congress 
docs  not  act  unless  in  response  to  pres- 
sure by  the  people;  and  in  this  case 
very  little  pressure  is  being  brought 
to  bear,  simply  for  the  reason  that  the 
people  generally  do  not  understand  the 
matter. 

Opponents  of  the  scheme  say  that 
the  great  department  stores  m  the 
cities  would  manage  to  utilize  the 
parcel  post  on  rural  routes,  through 
local  agents,  to  the  great  disadvantage 


lail  order  houses  should  likewise  be 
gainst  it?  Unquestionably  they  are, 
with  entire  unanimity.  No;  it  is 
not  at  all  strange,  for  these  concerns 
well  know  that  such  a  rural  parcel 
service  would  help  the  country  store- 
keepers enormously,  at  their  expense. 


1  strange  that  the     of  the  country  merchants,  first  assem- 


bling their  orders,  and  then  dispatch- 
ing the  goods  in  large  quantities  by 
express  or  freight  to  suitable  distribut- 
ing points. 

But  the  measure  before  Congress, 
which  was  introduced  in  the  Sen- 
ate by  Henry  Bumham,  of  New  Hamp- 
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shire,  prescribes  that  no  parcel  shall 
be  accepted  at  the  special  low  rate 
from  anybody  acting  as  agent  or 
representative  of  a  person  or  firm  out- 
side of  the  rural  route  over  which  the 
merchandise  is  to  be  carried.  If  the 
package  is  mailed  by  a  merchant,  he 
must  be  a  bona  fide  dealer  whose  regu- 
lar place  of  business  is  located  on  the 
route.  In  other  words,  as  already 
stated,  the  cheap  rate  is  exclusively  for 
local  people,  and  cannot  be  granted  to 
an  outsider. 

The  proposed  rate  for  small-sized 
parcels  is  one  cent  for  two  ounces  or 
less,  two  cents  for  four  ounces,  three 
cents  for  eight  ounces,  and  four  cents 
for  twelve  ounces.  It  is  further  re- 
quired that  the  words  "Rural  Parcel 
Post"  shall  be  plainly  stamped  on  each 
package.  The  latter  must  in  no  case 
exceed  eleven  pounds  in  weight,  and 
must  not  be  more  than  three  and  a 
half  feet  long.  This  limit,  it  will  be 
noticed,  permits  the  delivery  of  articles 
of  very  considerable  size  by  the  rural 


carrier  at  the  various  houses  along  his 
route. 

Under  the  proposed  plan,  the  rural 
resident  is  at  liberty  not  only  to  re- 
ceive parcels,  but  also  to  send  them 
at  the  special  cheap  rate — so  long  as 
they  are  not  addressed  to  any  place 
outside  the  limits  of  the  route  on  which 
he  resides.  It  is  prescribed,  as  an  in- 
cidental regulation,  that  perishable 
food  articles  shall  not  be  accepted  by 
postmasters  or  carriers  more  than 
three  hours  before  the  departure  of 
mail,  and  must  then  be  marked,  "At 
the  Sender's  Risk." 

It  was  said  a  few  moments  ago  that 
the  regular  postal  rate  for  merchan- 
dise, sixteen  cents  a  pound,  is  prac- 
tically prohibitive,  so  far  as  the  carry- 
ing of  parcels  on  rural  routes  is  con- 
cerned. How  far  this  is  true  may  be 
judged  from  the  fact  that,  as  shown 
by  the  figures  of  the  Postoffice  Depart- 
ment, the  average  rural  postwagon,  in 
its  daily  twenty-four  miles  course, 
visiting  over  100  families,  delivers  only 
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about  twenty-five  pounds  of  mail  per 
day.  It  collects  less  than  one  pound. 
The  average  rural  family  posts  hardly 
one  merchandise  parcel  a  year.  Its 
total  merchandise  product,  dispatched 
and  received,  is  less  than  ten  packages 
a  year.  The  postal  revenue  from  its 
entire  merchandise  traffic  is  less  than 
fifty  cents  a  year.  Meanwhile  the 
4,000,000  families  on  the  rural  routes 
are  constantly  making  trips  to  the  vil- 
lages and  back  again,  carrying  their 
supplies  and  their  produce  at  a  need- 
less expense,  which,  if  estimated  at 
only  fifty  cents  a  week  per  family, 
amounts  to  $100,000,000  per  annum. 

The  local  merchandise  mailed  in  one 
month  at  seventeen  average  postoffices 
in  Alabama  weighed  only  sixty-five 
pounds;  at  sixteen  postoffices  in  Ar- 
kansas only  fourteen  pounds ;  at  eight- 
een postoffices  in  Iowa  only  116 
pounds;  at  sixteen  postoffices  in  New 
Hampshire  only  twenty-seven  pounds; 
at  sixteen  postoffices  in  North  Caro- 
lina only  thirty  pounds;  at  fourteen 
postoffices  in  Oregon  only  one  pound; 
at  fourteen  postoffices  in  Montana  only 
one  pound,  and  at  fourteen  postoffices 


in  Wyoming  the  same  low  minimum  of 
only  one  pound  was  maintained. 

Under  present  conditions,  merchants 
all  over  the  United  States  are  com- 
monly obliged  to  use  express  service 
for  a  large  part  of  their  shipments,  and 
to  pay  charges  from  300  to  2,000  per 
cent  higher  than  freight  rates.  Express 
charges  on  many  classes  of  goods  aver- 
age from  five  to  fifteen  per  cent  of  the 
value  of  the  merchandise  transported. 
But  the  largest  mercantile  houses  are 
commonly  favored  by  discriminating 
rates,  paying  less — which,  of  course, 
puts  the  smaller  merchants  at  a  great 
disadvantage.  There  is  no  appeal,  how- 
ever. They  must  pay  whatever  the 
companies  see  fit  to  charge.  Hence  it 
is  that  the  Adams  Express  is  able  to 
pay  eighty  per  cent  a  year  on  the  cap- 
ital actually  invested,  and  in  1907  was 
in  a  position  to  divide  a  "melon"  of 
$24,000,000  among  its  stockholders. 

Not  only  do  the  companies  help 
large  dealers  in  this  way,  to  the  dis- 
advantage of  small  ones,  but  they  dis- 
criminate, in  the  matter  of  rates,  in- 
favor  of  large  towns  and  against  small 
towns.  Of  course,  this  is  deadly  to 
the  small  place  and  the  small  dealer. 
But,  even  if  they  dealt  squarely  with 
the  people,  their  service  would  be  un- 
satisfactory. In  many  small  places 
they  have  no  offices;  and  even  in  the 
great  cities  their  wagons  travel  over 
no  regular  routes,  save  in  a  few  busi- 
ness districts.  Thus,  if  the  city  dweller 
would  send  a  parcel  by  express,  he 
must  go  after  an  express  wagon  on 
foot  or  by  telephone.  The  postman 
comes  to  our  doors  one,  two,  three,  or 
perhaps  four  times  a  day.  We  have 
but  to  substitute  a  wagon  or  automo- 
bile post  for  the  over-burdened  foot 
post,  and,  with  a  perfected  system  of 
collection  and  delivery  of  parcels,  we 
shall  have  a  postal  express  ready  made, 
giving  first-rate  service  and  equal 
service  to  all. 

This,  however,  is  a  proposition  en- 
tirely different  from  that  of  utilizing 
the  rural  route  machinery  for  a  local 
parcels  post  service.  It  is  a  question 
of  making  a  merchandise  rate  some- 
what less  than  sixteen  cents  a  pound, 
in  order  to  enable  the  people  to  use 
the  mails  freely  for  the  transportation 
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of  packages.     This  is  a  scheme   (in-  inally     contemplated     by     the     govem- 

tended,  of  course,  to  cover  the  whole  ment  of  the  United  States.    Indeed,  in 

country)   which   is  sure  to  be  vigor-  1848  Congress  to  secure  full  control  of 

ously  opposed,  mainly  on  the  ground  the  mails  as  provided  for  in  the  consti- 

that  it  would  help  the  great  depart-  tution,   passed   a   bill,   which   became   a 


ment  stores  in  the  cities  to  destroy  the 
business  of  the  country  merchants. 

There  is  no  intention  to  discuss  here 
the  pros  and  cons  of  the  argument. 
But  there  is  something  undeniably 
wrong  about  the  present  state  of 
affairs,  under  which  (to  cite  an  illus- 
trative case)  an  individual  entering  the 
postoflice  in  Chicago  with  two  parcels, 
each  weighing  four  pounds,  is  obliged 
to  pay  sixty-four  cents  to  send  one  of 
them  to  New  York,  while  for  the  other 
package,  which  is  addressed  to  some- 
body in  a  foreign  and  distant  land,  he 
has  to  pay  only  forty-eight  cents,  for 
the  reason  that  the  rates  to  foreign 
countries  is  only  twelve  cents  a  pound. 

Should  the  packages  weigh  four  and 
a  half  pounds  each,  the  one  addressed 
to  the  friend  in  New  York 
would  have  to  be  refused 
by  the  postmaster,  under 
the  regulations,  while  the 
one  addressed  to  the  for- 
eign land  would  be  prompt- 
ly forwarded  to  its  destina- 
tion. It  is  reasonable  to 
ask  whether  we  ought  to 
stand  for  a  policy  which 
compels  our  own  people  to 
pay  four  cents  a  pound 
more  on  parcels  addressed 
to  persons  living  in  the 
United  States — even  then 
permitting  them  to  send 
only  four  pounds — than  on 
packages  addressed  to  per- 
sons living  in  any  one  of 
twenty-two  foreign  coun- 
tries— which  packages  may 
weigh  up  to  eleven  pounds. 

In  European  countries 
there  is  no  express  business 
such  as  that  with  which  we 
are  familiar.  The  carrying 
of  parcels  is  the  work  of 
the  mails,  and  laws  forbid 
competition  by  private  con- 
cerns. There  is  no  ques- 
tion of  the  fact  that  a  simi- 
lar arrangement  was  orig- 


law,  m^tng  it  unlawful  for  any  private 
express  to  carry  for  hire  over  any  post- 
road,  or  from  any  town  or  place  to  any 
other  town  or  place  between  which  the 
mail  was  regularly  carried,  "any  letter  or 
packet." 

This  law  is  still  on  the  statute  books. 
For  a  number  of  years  it  was  enforced, 
but  since  then  it  has  been  neglected, 
and  the  government  no  longer  claims 
a  monopoly  in  such  matters,  except  in 
respect  to  letters,  and  this  monopoly  of 
course  it  maintains  in  the  strictest  man- 
ner. Thus  it  comes  about  that  the  profit- 
able short-haul  package  business  is  all 
handled  by  the  express  companies  just  as 
entirely  too  frequently  all  such  "plums" 
are  controlled  in  the  United  States,  while 
the  long  haul  is  left  for  the  Postoffice 


A  RuMAL  Cabrier's  Invention  for  Holding  Newstaters  a* 

Parcels. 
Each  pocket  leorCKiiU  a  home  on  hli  loulc.    Tbc  deilce  rolls  ui 
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Department  to  handle  at  a  loss.  The 
weight  of  the  average  merchandise  parcel 
Ntint  throiiffh  the  mails  is  five  and  a  half 
onnccH,  and  the  average  distance  it  trav- 
cIm  in  («7  miles. 

An  ciifht-iMHind  parcel,  by  reason  of 
itH  wcifjiil,  cannot  be  sent  by  mail  from 
New  York  to  JJoise,  Idaho.  But  a  pack- 
age of  that  weight  can  be  forwarded 
l>v  poHt  to  Itoise  from  Berlin,  from 
Vienna,  from  Rome,  from  London,  or 
from  an^  other  place  in  Europe,  for 
ninety-«ix  cents.  The  man  in  New 
York  is  ohiiged  to  pay  $2.20  to  send 
hiN  eiglit>ponnd  packat^e  to  Boise  by 
cxpres,'* — that  is  to  say,  more  than 
twice  as  much.  Why,  it  may  be  asked, 
ffhonld  the  foreigner  get  a  preferred 
rate  while  onr  nnfortunate  countrymen 
ure  charged  a  rate  that  might  very  well 
l»c  considered  almost  prohibitive?  Will 
Americans  never  get  over  the  habit  of 
tolerating  legislation  in  favor  of  certain 
privnte  business  interests? 

Under  the  rules  of  the  Universal 
I'ostal  ITuion,  each  country  keeps  the 
postage  it  collects  fn>m  its  own  citi- 
zens. No  country  is  allowed  to  make 
a  rtite  above  the  maximum  tixed  by  the 


Union,  but  any  country  may  reduce  its 
foreign  rate  to  as  low  a  point  as  it  sees 
fit;  that  is  a  matter  for  itself  alone  to 
decide,  regardless  of  all  other  nations, 
and  international  courtesy  requires 
that  the  prepaid  parcel  from  abroad 
shall  be  delivered  free  in  the  country 
of  the  addressee.  This  is  the  reason 
why  it  costs  only  two  cents  to  send  a 
letter  from  New  Zealand  to  the  United 
States,  while  the  reply  must  pay  five 
cents.  There  are  other  similar  illustra- 
tions with  reference  to  the  transmission 
of  letter  mail. 

It  is  owing  to  the  same  cause  that 
one  can  send  a  package  weighing  four 
and  a  half  pounds  from  Brussels  to 
Chicago  for  thirty-five  cents,  while  it 
costs  sixty  cents  to  mail  a  parcel  of 
the  same  weight  from  Chicago  to  Brus- 
sels. It  costs  only  thirty-nine  cents 
to  send  a  seven -pound  package  from 
Rome  to  Detroit,  while  the  postage  de- 
manded to  carry  the  same  package 
back  from  Detroit  to  Rome  is  eighty- 
four  cents.  It  costs  $1.32  to  forward 
eleven  pounds  by  mail  from  Baltimore 
to  Berlin,  but  the  same  parcel  can  be 
shipped  back  from  Berlin  to  Baltimore 
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for  eighty-one  cents — a  difference  of 
fifty-one  cents  in  this  instance.  A  hun- 
dred similar  examples  might  be  as  read- 
ily quoted. 

There  are  many  such  absurdities  in 
the  postal  service.  But,  relatively 
speaking,  they  are  of  small  importance, 
at  least  as  compared  with  certain  other 
absurdities,  which  really  may  be  consid- 
ered far  more  vital.  The  really  neces- 
sary change  demanded,  in  the  opinion  of 
the  Postoffice  Department,  is  the  exten- 


sion of  the  rural  free  delivery  system 
in  such  wise  as  to  enable  it  to  carry  mer- 
chandise packages  at  a  cheap  rate.  This, 
however,  must  be  done  with  a  rigid  re- 
striction which  shall  exclude  outsiders, 
rendering  the  service  on  each  route 
purely  local,  and  thus  protecting  the  vil- 
lage merchants  against  the  dangerous 
rivalry  of  their  powerful  competitors — 
whom  they  regard  as  constantly  threaten- 
ing their  very  business  existence — the 
mail  order  houses  in  the  cities. 


HOW  THE  QUEEN  OF  ENGLAND  TRAVELS 
By 

WILLIAM    THOMAS 


WHILE  traveling  by  spe- 
cial train  is  no  longer 
a  privilege  enjoyed 
only  by  railway  mag- 
nates, oil  kings,  and 
reigning  sovereigns,  the  last-named  are 
probably  the  most  exclusive  in  the  use 
of  their  private  coaches.  For  a  couple 
of  thousands  of  dollars  you  may  go  tear- 
ing across  this  continent  at  top  speed,  but 
you  must  not  be  over-particular  as  to  the 
sort  of  coaches  that  are  furnished  you. 
The  millionaire  in  this  country  may  even 
lend  his  whole  palatial  equipment  to  his 
private  secretary  for  a  honeymoon — as 
one  of  the  big  men  of  Wall  Street  did 
not  so  long  ago— but  it  would  be  sacri- 
lege for  royalty  to  have  its  private  trains 
occupied  by  other  than  the  royal  owner, 
except  it  be  by  scions  of  some  other 
reigning  house. 

King  Edward's  consort,  Alexandra, 
and  their  daughter  Victoria,  have  re- 
cently added  to  their  traveling  equipment 
a  new  train  of  more  than  ordinary  mag- 
nificence. There  is  one  suite  of  rooms 
for  the  queen  and  another  for  the  prin- 
cess royal. 

The  bodies  of  the  coaches  are  built  of 
teak,  finished  with  panels  of  selected 
Java.  The  doors  at  the  end  of  the  coaches 
are  embellished  with  brass  mountings 
and  the  queen's  arms.    The  arrangement 


of  rooms  is  as  follows :  the  day  salon ; 
the  queen's  dining  room,  convertible  into 
a  sleeping  apartment  for  the  night  by  the 
insertion  of  a  portable  partition;  the 
dressing  room,  and  two  lavatories;  a 
dressing  and  a  sleeping  room  for  the 
Princess  Victoria,  and,  finally,  quarters 
for  attendants.  This  arrangement  pro- 
vides two  complete  and  separate  suites 
of  rooms. 

The  ornamentation  is  chiefly  of  panels, 
enriched  with  mouldings  and  "Carton 
pierre"  figures,  and  finished  in  ivory 
white. 

The  illumination  is  by  concealed  elec- 


QoEin  Albxahdra's  Day  Salon. 
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trie  lighting.  In  the  attendants'  com- 
partment is  contained  the  whole  of  the 
mechanism  for  the  control  of  the  lighting, 
heating  and  ventilation.  A  telephone  for 
communicating  with  every  carriage  of 
the  train,  and  of  course  with  each  of  the 
royal  apartments  is  here  installed. 

To  deal  with  the  lighting  and  ventila- 
tion, the  salon  is  equipped  with  a  com- 
plete electric   installation,  consisting  of 


two  dynamos  working  in  parallel.  A  sys- 
tem of  ventilation,  electrically  operated, 
is  in  use,  and  worked  in  conjunction  with 
means  for  cooling  and  heating  each  of 
the  compartments.  For  the  purpose  of 
keeping  the  temperature  under  perfect 
control,  an  exhaust  electric  motor  and 
fan  have  been  placed  under  the  carriage 
body,  coupled  to  the  exhaust  duct  run- 
ning the  full  length  of  the  carriage. 


Music,  When  Soft  Voices  Die 

Maeic,  whcD  soft  voiccB  die, 
Vlbtatea  In  the  meinoiy ; 
Odors,  when  cweet  vjolets  sicken. 
Live  within  the  Mnse  they  quicken. 

Rose  leaves,  when  the  loae  is  dead, 
An  beapt  for  the  beloved  bed; 
And  BO  thy  thoughts  when  thou  art  gone 
Lore  llaeir  shall  slumber  on. 


A    FEW    BILLIONS    IN    PEAT 

By 
G.   R.   MARCHAND 


AVAST  stretch  of  desolate 
waste — miles  upon  miles  of 
sullen  bog,  not  even  attractive 
as  affording  a  habitat  or  a 
refuge  for  wild  life.  Yet 
beneath  the  surface  of  this  silent  morass 
lies  untold  latent  power  —  energy  — 
wealth.  Xhe  swamp  is  a  peat  hog  and 
there  are  nearly  eight  million  acres  of 
such  landscape  in  the  United  States  un- 
derlain with  peat  to  an  average  depth  of 
nine  feet. 
"  But  what  of  peat  ?  A  substance  to 
which  we  may  be  compelled  some  day  to 
resort  for  a  fuel,  as  they  do  in  Ireland, 
where  wood  for  burning  is  prohibitive  in 
cost,  coal  is  beyond  the  common  folk  and 
petroleum  and  gas,  of  course,  available 
only  for  the  rich.  If  this  is  the  idea,  a 
statement  of  the  manifold  virtues  and 
capabilities  of  peat  will  be  somewhat 
astonishing.  The  Irish  hand  method  of 
dicing  and  drying  out  peat  for  domestic 
fuel  is  not,  it  is  true,  a  matter  over  which 
to  show  marked  enthusiasm ;  but  in  con- 
nection with  modern  invention  and  engi- 
neering, peat  re- . 
sources  assume  a 
different  aspect. 

Experiments  of 
the  United  States 
Geological  Survey 
have  confirmed 
foreign  tests  show- 
ing peat  to  be  even 
superior  to  many 
good  bituminous 
coals  for  operating 
the  gas  engine,  that 
coming  power- 
giant  of  modem 
industry.  More  re- 
cent work  has 
shown  that  where 
peat  contains 
^ghtly    over    one  Mac«,ne  vvh.ch  Pr« 


per  cent  of  nitrogen  the  value  of  the  am- 
monia obtained  as  a  by-product,  will  more 
than  pay  the  expense  of  extracting  the 

fas,  leaving  the  latter  as  a  clear  profit. 
lany  American  peats  run  two  and  some 
above  three  per  cent  of  nitrogen.  To  burn 
in  the  good  old  Irish  way,  peat  must  he 
carefully  dried,  but  in  improved  gas 
producers  peat  with  forty  per  cent  of 
water  can  be  used  with  success.  This 
greatly  simplifies  and  cheapens  the  neces- 
sary preparation. 

The    states    containing    the    greatest 
amount  of  peat  available  for  use  are  the 
New  England  States,  New  York,  New 
Jersey,    parts   of   Virginia,    North    and 
South  Carolina,  Georgia,  Florida,  Ohio, 
Indiana,  Illinois,  Iowa,  Michigan,  Wis- 
consin, Minnesota,  and  the  eastern  Da- 
kotas.     Many  of  these   states   have  no 
coal  and  in  them  peat  is  destined  in  a 
large  measure  to  take  its  place.     Peat, 
as  a  matter  of  fact,  is  a  sort  of  incipient 
coal.    Left  a  few  million  more  years  and 
it  would  in  reality  become  coal ;  but  in 
the  wise  dispensation  of  Providence  it 
seems  more  than  a 
coincidence  that  in 
no   portion   of  the 
United     States     is 
there  any  consider- 
able overlapping  of 
the     peaty     areas 
into   the   workable 
coal  fields. 

Professor  Fem- 
ald,  of  the  Geolog- 
ical Survey,  in- 
charge  of  gas-pro- 
ducer tests,  returned 
some  time  ago  from 
a  European  trip 
of  investigation 
where  he  looked 
into  the  uses  of 
peat  and  found  the 


THIS  BCX;  YIELDS  TWENTY  FOUR  HUNDRED  TONS  OF  PEAT  TO  THE  ACRE. 


older  countries  much  farther  advanced 
along  this  line  than  the  United  States.  Ten 
million  tons  are  there  used  annually  as 
fuel.  He  prophesies  thatjieat  will  soon  be 
used  extensively  in  this  country.  "Sweden 
is  dotted  with  peat  deposits, "he  says, "and 
its  bogs  are  now  being  extensively 
utilized  for  power  purposes.  During  the 
last  eight  years  new  bogs  have  been  con- 
stantly added  to  the  list  until  bogs  pro- 
ducing from  2,000  to  5,000  tons  of  dry, 
peat  for  power  purposes  every  year  art 
now  found  on  every  hand.  The  power 
plants  are  placed  directly  in  the  peat 
bogs  and  the  electric  current  transmitted 


to  the  surrounding  towns  and  used  for 
manufacturing  purposes  and  also  for 
lighting  both  the  streets  and  houses." 

"I  believe  the  day  is  near  at  hand," 
says  Professor  Davis,  also  connected 
with  the  peat  investigations  of  the  Geo- 
Ic^ical  Survey,  "when  American  cities 
located  near  the  peat  bogs  and  away 
from  the  coal  fields  will  obtain  their 
power  and  light  from  peat.  As  a  sign 
of  the  times  it  may  be  stated  that  work 
wiH  begin  in  Florida  on  a  plant  for  gener- 
ating electric  power  by  producer-gas  en- 
gines using  air-dried  peat  as  a  fuel,  the 
power  to  be  transmitted  to  Jacksonville." 
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Professor  Davis  estimates  the  peat 
area  of  the  United  States  at  about  7,100,- 
000  acres,  tvith  an  average  depth  of  nine 
feet.  One  acre  of  peat  one  foot  deep 
will  make  200  tons  of  dried  peat  which 
gives  us  for  a  total,  in  round  numbers, 
thirteen  thousand  million  tons.  Con- 
verted into  machine  peat  bricks,  the  com- 
monest method  of  preparation  for  fuel, 
peat  is  worth  three  dollars  a  ton,  so  that 
our  peat  resources  have  a  value  of  $39,- 
000,000,000,  which  is  more  than  the  value 
of  all  the  property,  live  stock,  implements 
and  buildings  owned  by  the  farmers  of 
the  United  States. 

But  peat  has  a  higher  mission  than  to 
be  burned  as  a  crude  fuel.  It  makes  in- 
comparable coke,  nearly  free  from  sul- 
phur and  phosphorus,  or  the  equivalent 
of  hard-wood  charcoal  and  of  the  utmost 
value  in  metallurgical  reductions — iron 
smelting,  steel  making,  copper  refining, 
etc.  Reduced  to  coke,  its  value  would 
be  $10,000,000,000,  while  the  following 
list  of  by-products  is  to  be  added: 

VALUE   OF    PEAT    COKE    AND    BY-PRODUCTS 

FROM  PEAT  deposits:  OF  THE 

UNITED  STATES. 

Peat  coke $10,000,000,000 

SSiriot  } 4.400,000,000 

Paraffin  wax 3,400,000,000 

Phenol 66,300,000,000 

Asphalt 800,000,000 

Wood  alcohol 7,800,000,000 

Acetic  acid 2,200,000,000 

Ammonium  sulphate. . . .  2,700,000,000 

Combustible  gases 6,500,000,000 

$94,100,000,000 

Professor  Davis  states  that  on  the 
basis  of  1.5  per  cent  of  nitrogen  in  peat, 
there  is  stored  up  in  American  peat  de- 
posits 644,000,000  tons  of  sulphate  of 
ammonia  having  a  value  of  $36,000,000,- 
000.  Some  peats,  however,  contain  over 
three  per  cent  of  nitrogen.  Every  farmer 
knows  the  high  fertilizing  value  of  muck, 
which  is  in  fact  a  kind  of  peat.  But  the 
extraction  of  this  most  valuable  of  fer- 


tilizers through  the  use  of  the  gas-pro- 
ducer would  be  only  incidental  to  the 
production  of  the  10,310,860,000,000 
horse-power  hours  which  the  peat  would 
yield,  worth  at  the  present  price  of 
power,  $38,000,000,000. 

In  Europe  great  quantities  of  the  more 
fibrous  types  of  peat  are  manufactured 
into  stable  litter,  for  bedding  live  stock, 
and  peat  mull,  or  powder,  for  absorbent 
and  sanitary  uses.  Of  this  class  of  ma- 
terial it  is  estimated  that  there  are  at 
least  2,500,000,000  tons  available  in  the 
United  States,  or  perhaps  one-sixth  of 
the  total  peat  deposits.  This  is  superior 
to  straw  and  other  substances  now  gen- 
erally used  for  the  purpose  and  would 
readily  bring  $10  per  ton,  or  a  total  of 
$25,000,000,000.  An  Indiana  factory  now 
making  a  peat  product  of  this  kind  sells 
its  entire  output  at  about  twelve  dollars 
a  ton. 

Peat  is  being  increasingly  used  in  the 
United  States  as  a  fertilizer  ingredient, 
or  "filler";  it  is  an  excellent  absorbent, 
especially  for  the  nitrogenous  and  vola- 
tile constituents  of  the  fertilizer.  Prob- 
ably one-half  of  the  total  peat  supply  is 
suitable  for  such  use.  At  the  prices  now 
obtained  this  portion  represents  a  value 
of  $38,000,000,000,  or  approximately 
double  its  fuel  value. 

In  Michigan,  paper  is  manufactured 
from  peat,  and  in  Denmark  and  Sweden 
ethyl  or  "grain"  alcohol  has  been  pro- 
duced from  it ;  in  Germany  it  is  used  to 
make  artificial  wood,  while  fibrous  peat, 
too  light  for  fuel,  is  finding  a  constantly 
growing  market  for  packing,  insulation, 
etc.,  displacing  excelsior,  straw,  hay  and 
paper. 

It  is  therefore  apparent  that  in  the 
peat  beds  of  the  United  States,  to  say 
nothing  of  the  vast  deposits  of  Alaska, 
there  lies  undeveloped  and  practically  un- 
touched an  almost  incomprehensible 
amount  of  raw  material  from  which  may 
be  derived  fuel,  power,  fertilizing  matter 
and  the  mnterials  from  which  may  be 
made  many  valuable  products,  all  of 
which  will  serve  to  supplement  other 
resources  which  are  now  disappearing  or 
known  to  be  limited  in  quantity. 
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OUR    PROUDEST    ANCIENT    RUINS 

By 
BAILEY  MILLARD 

The  most  important  find  in  the  way  of  ancient  ruins  that  has  ever  been  unearthed  in  America  has  reiy  recently 
rewarded  the  eiforts  of  Dr.  J.  Walter  FewlLas  of  the  Smithaonian  Institution.  Cliff  Dwellings  have  been  found  before 
but  never  such  extensive,  remarkable  and  picturesque  houses  and  palaces.  Buildings  with  from  one  hundred  to 
two  hundred  rooms  and  containing  relics  of  extraordinary  interest  have  been  discovered.  Perhaps  nothing  else  exists 
in  any  country  more  important  or  valuable  as  showing  the  works  of  prehistoric  man. 


THAT  grumpy  Englishman  who 
complained  that  America  was 
a  disappointment  from  a  trav- 
eler's point  of  view  because  it 
had  no  ruins  should  now  be 
satisfied.  We  have  ruins,  real  ancient 
ruins,  and  very  interesting  ones,  too,  as 
they  tell  the  story  of  a  race  of  people 
that  led  strange  lives  and  performed 
strange  ceremonial  rites.  They  are  down 
in  the  little-frequented  southwest  corner 
of  Colorado  and  to  get  to  them  is  a  long, 
hard  jaunt  over  rough  trails,  but  it  is 
likely  that  in  the  next  few  years  many 
tourists  will  go  to  see  them  and  seeing, 
they  will  wonder. 

Built  into  the  side  of  the  cliffs  under 
the  Mesa  Verde,  stand  the  ancient  towns 
recently  explored,  excavated  and  par- 
tially restored  by  Dr.  J.  Walter  Fewkes 
of  the  Bureau  of  Ethnology  of  the 
Smithsonian  Institution.  The  old  build- 
ings were  found  some  years  ago  by  wan- 
dering miners,  but  it  was  only  the  other 
day  that  the  government  decided  that 
they  were  really  the  "big  thing'*  that 
some  visiting  scientists^  declared  them  to 
be.  So  now  they  are  being  patched  up 
with  a  view  to  making  of  them  a  perma- 
nent show  place  for  people  who  revel  in 
antiquities  and  to  prevent  them  from  be- 
coming defaced  by  acts  of  vandalism 
such  as  have  already  done  much  to  de- 
tract from  their  value.  These  acts  were 
committed  by  miners  who  wanted  the 
old  timbers  for  firewood  and  other  pur- 
poses and  who  lugged  off  pottery  and 
implements  that  Dr.  Fewkes  would  have 
been  very  glad  to  secure  for  the  National 
Museum. 

Now    there    are    cliff-dwellings    and 
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cliff-dwellings  in  Southwestern  America, 
but  no  such  proud  and  extensive  ones  as 
those  excavated  and  restored  by  Dr. 
Fewkes  in  the  Mesa  Verde  country. 
Their  location,  too,  is  exceedingly  pic- 
turesque. The  Rio  Mancos  cuts  through 
this  territory  from  northeast  to  south- 
west, forming  a  canon  one  thousand  to 
two  thousand  feet  deep.  On  both  sides 
of  this  caiion  narrow  lateral  gorges  of 
like  depth  and  wonderful  beauty  cut  the 
mesa  into  shreds,  producing  successions 
of  huge  promontories,  sculptured  ledges 
and  bold,  jagged  cliffs.  It  is  on  the  sides 
of  these  gorges  that  one  sees  the  laby- 
rinth of  cliffs  and  in  the  high  and  almost 
inaccessible  recesses  are  found  the  long- 
abandoned  homes  of  the  ancient  Pueblo 
Indians.  For  that  the  people  who  lived 
here  in  pre-Columbian  days  were  the  an- 
cestors of  the  present  races  of  Pueblos 
living  far  to  the  south  there  can  be  no 
question.  They  were  undoubtedly  of  the 
same  quiet,  agricultural  type  and  had 
many  of  the  habits  and  performed  many 
of  the  religious  rites,  such  as  the  snake 
dance  and  other  ceremonies,  that  the 
Pueblos  have  retained  for  hundreds  of 
years.  * 

The  principal  and  most  accessible  of 
the  ruins  are  the  Spruce  Tree  House, 
located  near  the  head  of  a  draw  of  the 
Navajo  Canon,  originally  containing  130 
rooms  but  now  having  only  114  rooms 
and  eight  kivas  or  small  round  apart- 
ments in  which  the  medicine  was  mixed 
by  the  priests  and  the  incantations  were 
performed ;  the  Cliff  Palace,  located  east 
of  the  Spruce  Tree  House,  a  branch  of 
Cliff  Caiion,  consisting  of  a  group  of 
houses    containing   about   two   hundred 


rooms,   including  twenty-three  kivas  of  House,  also  in  Cliff  Caiion,  containing 

various  shapes,  and  a  tapering,  loopholed  twenty-five  rooms,  some  of  which  are  in 

tower,  the  houses  being  erected  in  a  sort  most  perfect  condition.    In  each  of  these 

of  crescent  of  about  one  hundred  yards  houses,  which  are  complete  villd'ges  in 

from  horn  to  horn ;  and  the  "  Balcony  themselves   is   an   elaborate   system  of 


"  SECOND  IN  SIZE  OK  THE 


Long  House,   all   of   which   were  thor-  Dr.  Fewkes  is  the  same  hard-working, 

onghly   explored   by   Dr.    Fewkes   who  enthusiastic  explorer  who  uncovered  the 

brought  away  from  them  many  interest-  ruins  of  Casa  Grande  in  Arizona,  whicii. 

ing  relics  dug  from  various  depths  in  and  up  to  the  time  of  this  last  important  exca- 

about  the  old  buildings.  vation,  were  considered  the  most  impor- 


tant  in  the  country.  When  I  asked  him  try.  There  is  nothing  anywhere  near  so 
how  the  Mesa  Verde  ruins  compared  with  important  on  this  side  of  the  Mexican 
other  American  building  antiquities  he  hne.  The  crescent-shaped  row  of  build- 
replied  :  ings  that  formed  the  Cliff  Palace  is  per- 
•'They  are  the  biggest  in  this  coun-  haps  one   of  the   most   interesting   and 


valuable  works  of  prehistoric  man  now  of  a  suitable  road.     All  supplies,  tools 

in  existence.  and  material  have  to  be  transported  by 

"The  expense  of  conducting  the  exca-  means  of  pack  animals  at  present,  but  I 

vations  and  improvements  of  every  kind  have  recommended  that  a  highway  be 

has  been-  very  great  because  of  the  lack  constructed   and  this   will   doubtless   be 


CI. IFF  nWEl.IJNGS  AS  OBSERVED  FROM   ,\  DISTANCE. 

done  by  the  government  in  time.    Then  he  is  still  on  the  right  side  of  sixty.    That 

all  the  world  can  go  and  see  these  truly  he  is  a  man  of  great  energj'  is  shown  by 

wonderful  ruins."  the   fact  that    he    went  down  into  the 

Dr.  Fewkes  is  a  stalwart,  clear-eyed  canon,  where  he  worked  upon  the  ruins 

man,  with  a  trim,  iron-gray  beard,  and.  of  the  Mesa  Verde  alt  last  summer,  by 


OUR    PROUDEST    ANCIENT    RUINS 


431 


means  of  four  ladders,  descending  to  the 
ledge  two  hundred  feet  below.  He  climbed 
up  and  down  these  ladders  every  day, 
as  he- preferred  to  camp  upon  the  mesa 
rather  than  down  in  the  cafion.  He  had 
twenty  men  working  with  him,  chiefly 
Western  miners,  and  these  men  required 
untold  quantities  of  water  during  the 
hot  days  in  the  canon.  A  little  burro 
called  Sag  carried  the  water  from  a 
spring.  Every  evening  when  the  men 
quit  work  Sag  would  follow  them  to  the 
foot  of  the  first  ladder  and  would  bray 
disconsolately  all  the  while  they  were 
climbing  up  the  cliff.  When  they  dis- 
appeared over  the  edge  of  it  he  would 
cease  his  lamentations.  He  had  to  be 
kept  down  in  the  canon  as  it  would  have 
been  very  inconvenient  to  conduct  him 
around  by  the  trail. 

The  work  upon  the  ruins  was  very 
hazardous  as  was  the  climbing  about 
upon  the  faces  of  the  cliffs,-  yet  so  care- 
fully was  it  conducted  that  no  one  was 
seriously  hurt  during  the  long,  hot  season 
of  labor  among  the  crumbling,  tottering 
walls. 

"When  I  first  saw  the  Cliff  Palace,  the 
most  pretentious  of  the  ancient  ruins," 
said  Dr.  Fewkes  to  me,  "the  sight  of  the 
work  to  be  done  was  discouraging.  It 
was  difficult  to  walk  around  the  front  of 
the  ruin  over  the  accumulation  of  fallen 
stones  and  debris  and  it  seemed  impossi- 
ble to  bring  order  out  of  the  chaos  of 
broken-down  walls.  It  was  hard  to  tell 
where  to  begin  work  or  how  to  discover 
foundations  of  rooms  under  the  mass, 
but  I  began  at  the  south  end  and  exca- 
vated gradually  northward  until  the  ter- 
races and  retaining  walls  of  Cliff  Palace 
were  brought  to  light.  In  the  rear  of  the 
cave,  farther  back  under  the  roof  of  the 
ledge,  the  appearance  of  the  rooms  was 
not  so  discouraging,  for  here  the  ruin 
was  in  a  better  state  of  preservation.  In 
many  places  however  it  was  dangerous 
for  workmen  to  excavate,  for  the  buried 
foundations  of  sandstone  had  disinte- 
grated. The  work  continued  steadily  and 
now  the  ruins,  as  restored  with  good 
mortar  and  the  better  class  of  stone 
found  there,  will  give  one  a  fine  idea  of 
what  the  Cliff  Palace  looked  like  in  the 
days  when  it  served  as  the  habitation  of 
the  old  tribe." 

The  discoveries  made  by  the  explorer 


were  of  marked  antiquarian  interest.  In 
a  walled  enclosure  at  one  end  of  the  Cliff 
Palace  was  found  a  number  of  calcined 
human  bones,  together  with  mortuary  ob- 
jects such  as  dippers,  vases  and  food 
bowls.  From  the  smoke  upon  the  roof 
and  the  presence  of  these  burnt  bones  it 
appears  that  cremation  was  practiced  by 
the  old  inhabitants  of  the  palace.  Deep 
under  the  debris  that  covered  the  lower 
terrace  of  Cliff  Palace  there  was  brought 
to  light  an  ancient  way  which  leads  by 
a  gradual  slope  to  the  center  of  the  vil- 
lage. This  main  entrance  doubtless  led 
to  the  spring  in  the  canon  below,  and 
along  it  in  ancient  times  toiled  weary 
women  with  jars  of  water  upon  their 
heads.  Such  jars  were  found  in  the 
ruins  as  well  as  many  other  examples  of 
pottery,  bowls,  vases  and  mugs,  some  of 
them  of  strikingly  handsome  design. 
Eighteen  earthen  ware  vessels  rewarded 
Dr.  Fewkes'  excavations  in  Spruce  Tree 
House  alone.  Some  of  these  vessels 
bear  a  rare  and  beautiful  symbolism  quite 
different  from  that  known-  among  the 
present-day  Pueblos  of  Arizona,  though 
the  legends  of  the  modern  tribes  bear 
out  the  speculation  that  they  are  the  de- 
scendants of  the  cliff-dwellers  of  the 
Mesa  Verde  and  other  places. 

Here,  under  the  Mesa  Verde  in  the 
olden  days,  lived  a  harmless,  inoffensive 
people  whose  idea  was  to  cultivate  little 
farms  on  the  top  of  the  high  mesa  and 
to  protect  themselves  in  their  almost  in- 
accessible and  finely  strategic  position 
from  the  assaults  of  the  wandering 
Apaches  and  Navajos,  as  ferocious  then 
as  they  were  in  the  days  of  frontier  set- 
tlement by  white  men.  Their  lives  were 
almost  monastic  in  their  exclusiveness. 
For  hundreds  of  years  they  did  not  ven- 
ture beyond  the  confines  of  their  mesa 
and  the  canons  below  it.  Their  form  of 
government  was  in  a  sense  monarchical, 
for  they  had  a  ruler  known  as  the 
Speaker  Chief,  just  as  the  Pueblos  have 
today,  and  yet  there  is  a  strong  probabil- 
ity that  communism  prevailed  in  each  of 
the  villages.  Being  very  religious  they 
were  constantly  carrying  on  some  sort  of 
ceremonial,  generally  of  a  dramatic  na- 
ture, such  as  the  snake  dance,  the  priests 
preparing  for  these  affairs  in  the  subter- 
ranean rooms  where  no  one  was  allowed 
to  come  save  the  anointed. 


THE  BALCONY  HOUSE. 


Judging  from  tlie  mummies  found  in  was  of  great  stature.     They  had  dainty 

some  of  the  rooms  it  is  apparent  that  features,  but  rather  strong  limbs,  and  it 

cremation  was  not  invariably  practiced,  is  believed  that  they  were  the  most  ad- 

The  remains  found  are  generally  those  of  vanced  in  culture  of  all  the  old  American 

small  persons,  and  it  is  believed  that  none  tribes.     They   made  cloth   from   cotton 
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grown  on  their  little  farms,  they  culti- 
vated corn  which  they  ground  in  mills 
still  extant,  they  made  tools  and  bells 
of  beaten  copper  and  were  adepts  in  the 
making  of  pottery.  Rarely  if  ever  did 
they  go  forth  to  hunt  the  rabbits  and  deer 
that  ranged  the  canon.  They  had  no 
beasts  of  burden  and  no  animals  save  the 
turkey  and  the  dog. 

Manifestly  there  was  equality  of  the 
sexes  on  the  Mesa  Verde.  The  women 
and  men  worked  together  under  the 
"mother  clan"  system  still  in  vogue 
among  the  Pueblos,  and  the  women 
owned  the  secular  houses.  It  is  possible 
that  the  smallness  of  the  people  was  due 
to  their  living  so  closely  together  and 
their  constant  intermarriage.  Altogether 
there  were  probably  living  in  the  differ- 
ent villages  about  five  thousand  people, 
eight  hundred  of  whom  were  domiciled 
in  the  Cliff  Palace. 

And  the  King  of  the  Cliff-Dwellers, 
the  Speaker  Chief  who  ruled  ovej*  these 
people,  what  sort  of  a  potentate  was  he  ? 
Well,  it  is  indicated  in  various  ways  that 
he  owed  his  position  as  head  of  the  vil- 
lage to  his  ability  to  sway  the  supersti- 
tions of  his  people  by  his  gift  of  oratory. 
In  the  village  known  as  the  Cliff  Palace, 
with  its  eight  hundred  people,  he  lived 
in  the  older  quarter,  inhabited  by  the 
most  influential  clans  of  the  pueblo.  The 
masonry  of  the  Speaker  Chief's  building 
is  not  only  the  finest  in  the  Cliff  Palace 
collection,  but  compares  well  with  that 
laid  by  white  workmen.  The  foundations 
are  raised  above  the  neighboring  build- 
ings and  terraces.  A  castellated  portion 
extends  to  the  roof  above  the  ledge  and  is 
three  stories  high.  On  the  north  side  the 
wall  of  this  part  is  curved,  but  on  the 
south  side  there  is  a  platform  one  step 
high,  and  Dr.  Fewkes  supposes  that  the 
Speaker  Chief  stood  upon  it  every  morn- 
ing when  he  announced  the  events  of  the 
day.  This  practice  still  prevails  among 
the  Hopi  and  other  Pueblo  Indians.  The 
announcements  chiefly  related  to  the  rites 
performed  by  the  men  of  the  tribe,  for  of 
these  there  was  almost  an  endless  round. 

Taking  no  part  in  the  religious  per- 
formances, the  women  lived  only  in  the 
secular  houses,  which  they  owned.  They 
made  the  bowls,  ground  the  corn  and 
prepared  the  food.  At  times  they  as- 
sisted in  building  walls,  carrying  mortar 


and  stones.  They  were  the  burden 
bearers.  All  of  them  wore  ornaments, 
some  of  turquoise,  but  oftener  of  polished 
lignite  or  bone.  The  warriors  had  bows 
and  arrows,  stone  hatchets,  mauls  and 
other  weapons.  If  an  attack  was  made 
upon  them  by  a  hostile  tribe  their  move- 
ments were  directed  by  the  Speaker  Chief. 

Why  did  these  people  desert  the  Mesa 
Verde?  Well,  it  is  inferred  by  Dr. 
Fewkes  that  there  was  little  cohesion 
among  the  cliff-house  clans,  that  there 
were  continual  bickerings  and  many  al- 
tercations in  which  the  inhabitants  took 
one  side  or  the  other,  and  this  ultimately 
led  to  the  abandonment  of  the  place. 
One  clan  after  another  sought  new  homes 
or  more  congenial  neighbors.  Finally 
the  ^  last  remaining  inhabitants  left  the 
snug,  safe  retreat  in  which  they  had  lived 
so  many  years.  It  is  possible  that  hos- 
tiles  raided  the  cornfields  on  the  mesa, 
thus  forcing  the  inhabitants  to  seek  other 
abodes,  or  a  contagious  disease  may  have 
driven  them  out.  In  any  event  the  cliff- 
dwellings  were  all  deserted  in  the  course 
of  time,  to  become  the  haunts  of  eagles, 
of  owls  and  of  chipmunks.  The  people 
drifted  to  the  south  and  their  children 
formed  the  tribes  now  known  as  the 
Walpi,  the  Orabai  and  the  Hopi.  Today 
these  strange  folk,  living  upon  the  high, 
rocky  islands  of  the  desert,  with  their 
sheer  walls  in  houses  through  which  one 
enters  by  the  roof,  will  tell  you : 

"Formerly  our  people  lived  up  in  the 
canons,  on  the  cliff-sides.  They  came  here 
because  they  thought  it  a  better  land." 

As  I  left  the  Smithsonian  after  my  in- 
terview with  the  explorer  and  went  up 
into  the  Congressional  Library  to  read 
about  the  ancient  tribes  of  America,  I 
looked  down  from  the  statue-lined  upper 
gallery  into  the  magnificent  rotunda,  and 
it  came  to  me  that  in  the  year  4,000  after 
Roosevelt  some  future  Dr.  Fewkes  and 
his  men  might  be  digging  among  the 
ruins  of  that  superb  pile.  What  will  they 
think  of  it  ?  What  will  they  say-  of  it  ? 
Will  the  proud  fact  be  anywhere  manifest 
that  in  a  hundred  years  of  hurried  labor 
we  made  more  material  and  spiritual 
progress  than  was  made  in  the  previous 
three  thousand,  during  which  time  whole 
races  and  tribes  of  people,  cliff-dwellers, 
tent-dwellers  and  dwellers  in  abodes  of 
all  sorts,  were  virtually  standing  still? 


temperature  went  down  to 
67  degrees  below  zero,  a  temperature  that 
is  seldom  felt  in  Alaska.  That  is  a  range 
ill  temperature  of  178  degrees,  which 
shows  the  adaptability  of  human  beings 
to  climate,  since  Miles  City  is  a  lively  and 
hustling  town.  Of  course  it  doesn't  get 
so  hot  every  summer  or  so  cold  every 
winter  in  Miles  City,  but  when  it  is  hot  it 
is  hot  in  that  town  and  when  it  is  cold  it 
is  as  cold  there  as  anywhere  else. 

Other  cities  which  make  a  good — or 
bad,  as  you  wish — showing  in  the  tem- 
jierature  line  are  Poplar  River,  Mon- 
tana, 63  below :  Great  Falls,  59  below ; 
Havre,  55  below;  Pembina,  North  Da- 
kota. 59  below:  ISismarck,  46  below;  St. 
Paul,  41  below;  North  Platte,  Nebraska, 
35  below :  Yankton.  34  below ;  Omaha. 
32  below;  St.  Joseph,  Mis.'^ouri,  29  be- 
low ;  Oklahoma  City,  Oklahoma,  26  be- 
low ;  Topeka,  Kansas,  25  below ;  Indian- 


De  Fuca,  between  Wash- 
ington and  Vancouver  Island,  where  the 
temperature  never  has  been  above  80  and 
rarely  ever  below  50  degrees.  It  would 
be  a  great  place  to  live  if  the  rainfall 
didn't  average  113  inches  a  year. 

In  general,  the  temperature  of  Europe 
does  not  vary  in  the  .same  marked  degree 
as  does  that  of  North  America.  The 
eastern  portion  has  a  less  favorable  cli- 
mate than  the  western.  The  extremes 
of  temperature  are  greater,  the  summers 
being  hotter  and  the  winters  colder,  while 
the  lines  of  equal  mean  temperature  de- 
cline south  as  we  go  east.  This  differ- 
ence is  due,  of  course,  largely  to  the  in- 
fluence of  the  Gulf  stream.  The  farther 
ea.st  we  go,  the  greater  the  extremes. 
Peking,  in  latitude  40  degrees  north, 
has  as  severe  a  winter  as  St,  Petersburg, 
though  the  latter  city  is  20  degrees  far- 
ther north. 


HOW  THE  BA?a  ARE  TAKEN  PROM  THE  BREEDING  PONES. 


FISHES   HELPED   TO   BUILD   NESTS 

By 
ROBERT    FRANKLIN 


THE  problem  of  black  bass 
culture,  with  which  tbc 
United  States  Bureau  of 
Fisheries  has  been  struggling 
for  a  number  of  years,  seems 
at  last  to  be  satisfactorily  solved.  Arti- 
ficial nests  have  removed  the  difficulty. 

The  black  bass  is  a  nest-builder.  It 
makes  its  nest  by  cleaning  up  a  circular 
patch  of  gravel  two  or  three  feet  in  di- 
ameter, in  shallow  water,  and  the  female 
lays  her  eggs  thereupon.  But  experience 
has  shown  that  if  artificial  nests  are  pro- 
vided in  suitably  sheltered  places,  the 
male  fish,  which  attend  to  the  business 
of  nest -building,  will  occupy  them  in 
preference  to  constructing  nests  on  their 
own  account. 

\'arious  patterns  of  nests  have   been 


tried,  but  tlie. latest  style,  which  seems 
much  the  best,  is  ingeniously  provided 
with  a  metal  screen,  designed  to  prevent 
the  occupant  of  one  nest  from  seeing  the 
occupant  of  another.  The  male  bass  at- 
tends to  the  entire  work  of  taking  care  of 
the  eg^s  and  young,  standing  guard  over 
them  night  and  day. '  If  another  finny 
parent,  similarly  occupied,  comes  within 
bis  range  of  vision,  he  is  disturbed,  and 
may  even  be  seized  with  a  desire  to  fight. 
The  black  bass  is  esteemed,  "inch  for 
inch  and  pound  for  pound,  the  gamiest 
fish  that  swims."  Hence  it  is  that  anglers 
in  many  parts' 'of  the  United  States  have 
appealed  to  the  Fisheries  Bureau  to 
propagate  'the  species  artificially,  and 
stock  new  waters  and  fished-out  old 
waters  with  the  "fry."     In  Michigan, 
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which  has  an  immense  number  of  lakes, 
much  profit  is  derived  from  the  multitude 
of  sportsmen  attracted  thither  by  the  bass 
fishing;  and,  partly  on  this  account,  the 
state  authorities  have  taken  up  very 
seriously  the  business  of  hatching  bass, 
prosecuting  it  on  a  large  scale. 

Naturally,  when  such  work  was  first 
undertaken,  the  method  tried  was  the 
same  as  that  adopted  for  hatching  other 
kinds  of  fishes — that  is  to  say,  to  "strip" 
the  females  of  their  eggs,  fertilize  the  lat- 
ter in  the  ordinary  way,  and  place  them 
in  a  continually- flowing  current  of  water, 
in  trays  or  glass  jars.  Unfortunately, 
this  plan  proved  unsuccessful.  It  was 
found  almost  impossible  to  get  the  eggs 
from  the  mother  bass,  and  the  male 
would  not  yield  his  "milt"  when  it  was 
wanted. 

This  process  was  at  length  abandoned, 
and  resort  was  had  to  pond  culture, 
which,  in  its  present  state  of  development, 
produces  most  satisfactory  results.  At 
Mill  Creek,  where  the  Michigan  Fish 
Commission  is  doing  its  most  important 
bass  work,  the  ponds  are  constructed  on 
the  model  of  natural  lakes,  though  of 


small  size,  and  with  certain  modifications, 
presently  to  be  described,  for  the  sake  of 
convenience  in  the  conduct  of  the  pisci- 
cultural  operations. 

At  the  center  of  each  pond  is  a  bowl- 
like excavation,  six  feet  deep,  called  the 
"kettle."  From  the  edge  of  the  kettle  to 
the  shore,  on  all  sides,  the  depth  is  a 
uniform  two  feet.  Thus,  surrounding 
the  central  deep  water,  there  is  a  rela- 
tively extensive  "terrace"  of  shallow 
water.  Aquatic  plants  are  allowed  to 
grow  profusely  all  over  the  bottom,  af- 
fording shade  and  opportunity  of  con- 
cealment to  the  bass,  and  incidentally  en- 
couraging the  development  of  immense 
numbers  of  minute  crustaceans  and  insect 
larvae,  on  which  the  fishes  feed. 

The  brood  fish  are  all  wild  fish,  taken 
with  a  hook.  Put  into  the  ponds  in 
autumn,  they  breed  in  the  following 
spring.  They  are  fed  on  live  minnows, 
when  these  are  to  be  had,  supplemented 
at  other  times  by  liver  cut  in  long  thin 
strips.  The  strips  are  thrown  out  over 
the  water,  a  few  at  a  time,  with  a  motion 
like  that  used  in  "skipping"  stones.  As  they 
strike  the  water,  they  have  a  wriggling 


PtrniNG  UP  LIVE  BMB  "BIUr"-LtTTLE  PELLOWS-IN  CANS  FOR  TRANSFORTATION. 


COLLECTING  THE  JUVENILE  BASS  FROM  THE  NESTS  PROVIDED  FOR  THEM. 


motion  not  unlike  that  of  a  worm,  and 
are  readily  gobbled.  The  bass  will  not 
take  the  Hver  in  any  other  way.  A  too 
constant  diet  of  it,  however,  is  bad  for 
them,  and  is  liable  to  result  in  the  death 
of  the  eggs. 

Just  before  the  spawning  season,  in 
March   or   early   April,   the   ponds   are 
drawn   down   until   the   terrace   is   left 
bare — the  fish,  of  course,  finding  their 
way  into  the  kettle.    They  are  then  seined 
out  and  sorted  {before  putting  the  water 
back), so  that  there 
shall    be    in    each 
pond    about    forty 
males     and     sixty 
females.     The 
male     and     female 
bass    look    exactly 
alike  ordinarily,  but 
at    breeding    time 
the    latter    is    dis- 
tended  with   eggs, 
so  that  she  is  easily 
distinguish- 
able  from  the  male. 

Experience  has 


be  an  excess  of  maleiishjtheywill fight  for 
possession  of  the  females,  with  the  result 
that  many  are  injured,  and  some  of  the 
nests  destroyed.    It  is  said  to  have  some- 
times happened  that  bachelor  bass,  find- 
ing no  mates,  have  gone  about  from  nest 
to  nest  in  bands,  attacking  the  owners 
and     wrecking    the     nests     themselves. 
There  is  no  trouble  if  there  is  an  excess 
of  females;  for  in  that  case  every  male 
is  supplied  with  at  least  one  mate,  and 
each   is  too  busy   caring   for  nest  and 
young  brood  to  oc- 
cupy himself  much 
with  fighting.     In- 
asmuch as  a  single 
male    may    receive 
more   than   one 
female   into   his 
nest,  the  excess  of 
females     does     no 
harm ;    and    it    is 
probable  that  every 
female  finds  an  op- 
portunity to  lay  her 
eggs. 

In  order  that  this 
r»^«oE-MouT«.D  ^gy  ^^  understood. 
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it  will  be  as  well  to  say  that  the  male 
black  bass,  in  a  state  of  nature,  picks  out 
a  place  for  his  nest  where  there  is  coarse 
gravel,  in  shallow  water.  Standing  up- 
right, with  a  sweeping  movement  of  his 
tail  he  brushes  awayall  the  sediment  from 
an  area  two  or  three  feet  across.  Then, 
standing  on  his  head,  he  roots  over  the 
gravel;  and  alternately  he  roots  and 
sweeps  until  all  the  sand  and  smaller 
stones  are  swept  to  the  edge  of  the  nest, 
leaving  only  the  larger  stones  at  the 
surface.  The  removal  of  material  from 
th.e  center  and  its  accumulation  at  the 
border  makes  the  nest  saucer -shaped. 
Incidentally,  the  stones  in  the  middle  are 
made  perfectly  clean  by  the  sweeping 
process,  and  have  the  appearance  of 
being  polished. 

When  the  nest  has  been  thus  prepared, 
the  male  stands  guard  over  it.  but  makes 
frequent  circles  into  deeper  water  in 
search  of  a  female  bass,  .-^t  length  he  finds 
her.  and  fetches  her  home  with  him.  He 
remains  close  by  her  side  while  she  lays 
her  eggs  on  the  gravel  stones ;  and.  if  she 
attempts  to  run  away,  he  pursues  her  and 
brings  her  back.  When  she  is  through 
spawning,  he  no  longer  detains  her ;  and 
he  may  even  drive  her  away. 

It  now  devolves  upon  the  male  bass 
to  take  care  of  the  eggs  and  "fry."  The 
female  takes  no  part  in  the  subsequent 
proceedings.  He  remains  over  the  nest, 
and  guards  it  until  the  eggs  are  hatched 


and  the  young  bass  are  ready  to  leave 
the  nest.  Swimming  slowly  back  and 
forth,  he  fans  the  eggs  with  his  pectoral 
fins  and  tail,  to  keep  them  free  from 
sediment.  At  frequent  intervals  be  leaves" 
the  nest  and  circles  about  it,  now  in  this 
direction  and  now  in  that,  as  if  to  assure 
himself  that  no  enemies  are  near.  If 
another  fish  approaches,  it  is  attacked  and 
driven  away. 

When  the  eggs  are  hatched,  the  young 
bass  remain  for  some  days  hovering  over 
the  nest,  and  then  leave  it,  accompanied 
and  guarded  by  the  male.  Usually  they 
seek  very  shallow  water,  along-shore, 
and  the  parent  swims  back  and  forth  in 
a  half  circle  outside  his  school.  This 
care  is  continued  until  the  "fry"  are  an 
inch  to  an  inch  and  a  quarter  long ;  then 
they  scatter,  and  the  parent  leaves  them. 

Unless  cared  for  in  this  way,  compara- 
tivelv  few  of  the  bass  would  live  to  grow 
up.  Both  eggs  and  young  fish  have  nu- 
merous enemies,  including  various  kinds 
of  minnows,  sunfish,  and  young  bass  of 
larger  growth,  which  are  ready  to  attack 
them  during  even  a  brief  absence  of  the 
parent. 

The  above  description  applies  to  the 
small-mouthed  black  bass.  It  is  likewise 
applicable  to  the  breeding  habits  of  the 


large-mouthed  species,  save  in  one  re- 
spect. The  female  of  the  latter  usually 
lays  her  eggs  on  the  fibrous  roots  of 
water  plants,  dead  leaves,  or  other  such 
material  on  the  bottom.  Whence  it  conies 
about    that,    for   purposes    of    artificial 
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propagation,  nests  are  construct^  with 
a  bottom  of  boards,  over  which  a  layer 
of  Portland  cement  is  spread.  While  the 
cement  is  still  soft,  Spanish  moss  is  em- 
bedded in  it,  so  as  to  form  a  fibrous  felt- 
work  over  the  surface,  and  on  this  the 
eggs  are  deposited. 

When  the  bass  have  been  sorted  out  in 
the  manner  already  described  (forty 
males  and  sixty  females,  or  in  that  pro- 
portion, for  each  pond),  the  artificial 
nests  are  placed  in  position  on  the  ter- 
race, in  rows  parallel  to  the  shore  and 
extending  around  the  entire  pond.  Then 
the  water  is  turned  back  into  the  pond. 
and  the  fish  are  depended  upon  to  attend 
to  the  rest  of  the  business.  It  will  be 
imderstood,  of  course,  that  the  nests  for 
the  small-mouthed  species  are  of  gravel — 
the  new  style  nest  being  merely  an  iron 
ring  resting  on  the  bottom  and  filled  with 
pebbles  and  sand. 

The  ring  is  provided  with  three  slots. 
to  permit  the  adjustment  of  a  vertical 
semicircular  screen  of  metal.  This 
screen,  as  above  stated,  affords  an  en- 
joyable privacy  to  the  parent  bass,  and 
prevents  him  from  seeing  other  nests 
and  other  bass  near  by.    Fixed  to  the  top 


of  the  screen  is  an  indicator  provided 
with  a  hand  that  shows,  even  when 
viewed  from  the  shore  of  the  pond,  the 
exact  state  of  affairs  in  the  nest  when 
last  examined— that  is  to  say,  whether 
the  e^s  are  hatched  or  not,  or  if  the 


FiBHKs'  Ecus  .-K 


(  PACK8D  IN  These  Tkats 


"fry"  are  nearly  old  enougli  to  be  re- 
moved. Beneath  the  index  hand  a  white 
card  is  set  in  a  frame,  with  details  of  the 
history  of  that  particular  nest  written 
out,  for  close  examination. 

Now,  if  the  young  fish  were  allowed 
to  leave  the  nest  at  the  time  appointed 
by  nature,  and  to  go  ofT  under  escort  of 
their  parent,  they  would  form  a  swarm 
fifteen  to  thirty  feet  in  diameter,  and 
to  capture  them  with  hand-net  or  seine 
would  be  almost  impossible,  because  {as 
shown  by  experience)  they  would  run  in 
all  directions  and  disappear  among  the 
water  plants.  Such,  at  all  events,  is  the 
case  with  the  small -mouthed  species. 
"Hence  it  is  necessary  to  use  a  "fry  re- 
tainer"— a  cylinder  of  fine  net  with  a 
wooden  frame,  which,  just  before  the 
young  bass  are  ready  to  leave,  is  set 
into  the  metal  ring  that  forms  the  bot- 
Jom  of  the  nest. 

The  bottom  of  the  "retainer"  is  of  net 
and  funnel-shaped,  so  that  the  "fry," 
rising  up,  pass  through  the  small  end  of 
the  funnel,  and  find  themselves  in  the 
body  of  the  contrivance,  from  which  they 
cannot  escape.  It  is  an  easy  matter,  then, 
to  dump  them  into  a  cylindrical  can,  spe- 
cially made  for  the  purpose,  which  is 
towed  behind  the  boat  engaged  in  the 
operation.  The  can  is  perforated,  so  as 
to  allow  water  to  pass  through  it  freely, 
and  is  suspended  through  a  hole  in  a 
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float  (shown  in  an  accompanying  photo- 
graph), being  thus  almost  wholly  im- 
mersed. 

The  "fry"  of  the  large-mouthed  spe- 
cies, when  they  leave  the  nest,  remain 
together  in  a  compact  school,  and  do  not 
scatter  and  hide  when  approached  with 
hand-net  or  seine.  Thus  it  is  easy  to 
capture  them,  and  a  "retainer"  is  not 
needed.  They  are  allowed  to  dqart 
from  the  nest  with  the  parent  fish,  and 
are  taken  when  wanted. 

One  reason  why  the  method  of  culture 
here  described  is  so  interesting  is  that  it 


takes  into  view  the  psychology  of  the 
fish.  Furthermore,  it  affords  an  exam- 
ple of  the  utilization  of  natural  methods, 
with  up-to^te  improvements.  Now  that 
the  problem  of  propagating  the  black 
bass  has  been  worked  out,  it  proves  to 
be  exceedingly  simple,  and,  as  a  result, 
all  fear  of  the  disappearance  of  this 
much-prized  game  hsh  may  be  dismissed. 
In  fact,  there  seems  to  be  every  prospect 
of  its  successful  introduction  in  lai^ 
numbers  into  many  lakes  and  streams 
where  up  to  the  present  time  it  has  been 
unknown. 


TO   GROW   YOUR   OWN  MEERSCHAUM 

By 
GUY   ELLIOTT  MITCHELL 


CALABASH  pipes  made  from  his  time  in  growing  and  shaping  a  meer- 

imported      South      African  schaum  gourd  and  then  making  it  into  a 

gourds    are    the    hope    of  pipe.    In  their  individuality,  too,  lies  the 

smokers     for     the     future;  cost  at  the  stores  of  the  meerschaum- 

they    have   been    the    fash-  gourd  pipe,  for,  unlike  the  great  mass  of 

ion  in  England  for  some  time  and  are  machine-made   pipes   the   crook   of   the 


coming  into  vogue  in  Amer- 
ica, Meerschaum  deposits 
are  becoming  exhausted,  but 
pipes  made  froni  the  im- 
ported gourds  are  almost  as 
expensive,  and  seem  to  be  as 
satisfactory.  American  deal- 
ers are  charging  eight  dollars 
to  twelve  dollars  apiece 
for  the  simple  ones.  They 
are  the  lightest  pipes  made 
for  their  size,  and  are  grace- 
ful in  shape,  color  fully  as 
beautifully  as  meerschaum 
and  much  quicker  and  are 
delightful  smokers.  Unlike 
pipes  which  are  turned  out 
by  machinery,  no  two  of 
these  calabash  pipes  are 
alike.  In  this  lies  much  of 
their  charm,  and  it  is  prob- 
able that  the  man  who  is 
willing  to  neglect  his  family 
for  the  coloring  of  his  meer- 
sdiaimi  will  expend  some  of 


calabash  varies  so  that  each 
mouthpiece  must  be  made  to 
fit  it  and  each  lining  of  meer- 
schaum or  plaster  of  Paris 
must  be  specially  adapted. 
Then  again,  until  quite  re- 
cently the  calabash  gourds 
which  form  the  bowls  of  the 
pipes  have  been  grown  only 
in  South  Africa  and  the  sup- 
ply here  has  been  so  limited 
that  they  have  been  treated 
as  novelties  and  offered  to 
the  public  at  almost  prohibit- 
ive prices. 

It  has  been  found  by  ex- 
perimenters of  the  Agricul- 
tural Department  that  from 
New  England  to  the  Gulf 
and  from  the  Atlantic  to  the 
Pacific  the  seed  yields  the 
characteristic  fruits  Irom 
which  the  pipes  are  made,  so 
that  any  man  may  become  his 
own  gourd  meerschaum  pipe 


MATERIALS  FOR  MAKING  A   PIPF. 
bowl:  pluterof  Fahi:  comman  mecrschaniD  bowl:  mac 
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maker,  from  the  ground  up.  The  vines 
are  luxuriant  growers  but  they  should  be 
allowed  to  trail  over  the  ground  rather 
than  on  a  trellis.  The  reason  for  this 
was  discovered  the  past  summer,  with 
plants  growing  on  a  six-foot  fence. 

If  the  fruits  are  allowed  to  lie  on  the 
ground  they  form  their  crooked  necks 
quite  naturally  without  assistance,  and, 
while  not  all  of  them  by  any  means 
make  suitable  necks  for  pipes  many  of 
therii  certainly  do.  It  has  been  discovered 
that  it  is  possible  to  cause  these  gourds' 
necks  to  grow  into  any  desired  shape. 
Provide  half-inch  boards  six  by  e^ht 
inches  in  size,  riddled  with  quarter-inch 
holes  as  close  together  as  they  can  be 
bored  and  five  or  six  pegs  for  each,  which 
should  be  about  three  inches  long,  whit- 
tled to  fit  the -holes,  and  padded  with 
cloth  so  that  they  will  not  scratch  the 
tender  gourd.  One  of  these  boards  is 
required  for  each  pipe  until  its  neck  is 
set  at  the  right  curve ;  then  it  can  be  re- 
moved and  used  for  another.  The  gourd 
when  still  quite  young  and  before  its  deli- 
cate neck  has  hardened  is  laid  on  the 
board  and  gently  bent  in  the  desired  di- 


Vecticto  and  pegged  in  place.  By  the  fol- 
lowing day  the  tension  will  be  relaxed 
and  the  fruit  can  be  still  further  forced 
into  shape.  Three  or  four  resettings  of 
the  pegs  are  usually  enough  tQ.  carry  the 
gourd  to  the  point  where  the  neck  is 
fixed  in  form. 

The  meerschaum -gourd  viges  will 
thrive  in  any  rich  garden  soil.  Beds  of 
well-rotted  manure  and  mellow  loam 
should  be  made,  as  for  cucumbers  or 
melons  and  the  seeds  planted  much  as 
though  they  were  melon  seeds,  about  ao 
inch  deep.  The  vine  is  a  good  bearer. 
Four  vigorous  plants  grown  in  Mary- 
land in  1908  produced  about  seventy-five 
gourds.  But  it  must  not  be  thought  that 
all  of  the  gourds  will  be  fit  for  pipe- 
bowls,  unless  each  fruit  is  found  while 
the  neck  is  still  pliable  and  so  tied  that 
it  forms  the  proper  curve.  ■  Among  the 
large  leaves  the  finding  of  the  very 
young  gourds  requires  much  searching 
and  at  frequent  intervals.  Moreover  in- 
sects spoil  a  good  many. 

The  gourds  should  be  left  as  long 
as  possible  on  the  vines  to  thicken  their 
shells  thoroughly. 


VOUNG  MEERSCHAUM  GOURD.  READY  TO  BE  "EDUCATED"  TO  PIPE  SHAPE. 


In  making  a  pipe,  you  must,  first,  of     soaking  the  tip  of  the  gourd  neck  in  hot 


course,  catch  your  gourd ;  then  the  neck 
end  should  be  cut  off  and  all  pith  care- 
fully removed  from  the  inside.  The  thin 
outside  cuticle  should  be  scraped  off  with 
a  sharp  knife  before  it  dries;  at  least  it 
comes  i)ff  easier  then,  and  if  left  on  will 
form  food  for  molds.  Powdered  pumice 
is  good  for  pohshing  the  hard  surface; 
sand  paper  will  scratch. 

The  drying  of  the  gourds  seems  a  sim- 
ple  thing,   but   there    is    danger    from 
molds.    If  stored  in  a  warm,  close  room 
for  only  a  few  days  the  cuticle  will  be 
covered  with  unsightly 
the  hard  layer  beneath 
The    necks,    after    bei 
scraped,  will  cure  best 
cool,  dry,  but  not  free 
plenty  of  air  is  circul 
the  making  of  the  pipe 
are  well  seasoned.     T 
cessories   are   a   nibbe: 
bowl,  and  some  thin  co 
of  which  should  not  exci 
addition  to  these  a  fev 
plaster  of  Paris  will  be 
smoothly    the    tip    of 
the  small  end  and  bore 
through     it     with 


knife  blade  into  the 
narrow  cavity  of  the 
neck.  Into  this  screw 
firmly  a  crooked  rub- 
ber mouthpiece  with 
its  ivory-threaded  nip- 
ple. If  there  is  diffi- 
culty in  getting  the 
hard  ivory  to  cut  its 
own  thread,even  after 


a  machinist's  die,  of  size  accord- 
ing to  the  thread  of  the  nipple,  will  cut 
the  thread.     The  large  trumpet-like  end 
of  the  gourd  neck  is  next  cut  with  a 
fine  saw,  at  the  proper  angle  and  low 
enough   so  that  a  regular  cheap  meer- 
schaum bow!  will  fit  into  it,  having  its 
rim  flush  with  the  outside  of  the  gourd. 
A  few  teaspoonfuls  of  plaster  of  Paris 
mixed  with  water  to  form  a  stiff  paste  is 
spread  as  a  thick  layer  for  half-inch  in- 
side the  rim  of  the  gourd  neck.     The 
m  e  er  schaum 
"i     bowl    is    first 
greased    and 
then  forced  into 
place  against 
laster  and  left  just 
h  to  allow  the  plas- 
lightly,  about  three 
:herwjse  it  will  stick 

ing  for  the  bowl  is 
but  not  perfected 
J  of  thin  cork,  such 
garettes  are  tipped 
:h,  has  been  glued 
aothly  over  the  sur- 
e  of  the  plaster. 
lien  properly  done 
'or  of  course  the 
rk  has  to  be  done 
i  t  h  car  e — t  h  e 
erschaum  bowl 
snugly,  but  is 
;ily  removed  by  a 
ist   of    the    fingers 

when  the  pipe  is  to  be 

cleaned. 


REVOLUTION    IN    GAS-MAKING 

By 
HENRY   J.   LORD 


FOR  many  years  gas-engineers  in 
all  parts  of  the  world  have  been 
seeking  a  means  whereby  the 
present  costly  and  wasteful 
method  of  gas  manufacture 
could  be  obviated,  or,  at  least,  modified, 
and  some  system  substituted  which 
should  make  for  efficiency  and  econom- 
ical production.  What  has  long  been 
wanted,  and  has  hitherto  not  been  found 
attainable,  is  the  continuous  carboniza- 
tion of  coal  in  place  of  the  intermittent 
process  now  everywhere  in  vogue. 

Through  the  use  of  horizontal  retorts 
in  gas  works  a  continuous  feed  of  coal 
and  a  continuous  ejectment  of  coke  have 
not  been  possible ;  but  there  has  now  been 
perfected  at  the  little  town  of  St.  Helens, 
in  England,  a  system  of  coal  gas  manu- 
facture— ^known  as  the  Glover-West  sys- 
tem— which  is  undoubtedly  destined  to 
play  a  very  important  part  in  the  immedi- 
ate progress  in  gas  production  by  its  in- 
creased efficiency  and  the  reduction  of 
labor  costs.  Reduced  to  the  utmost  brev- 
ity the  system  in  question  may  be  de- 
scribed in  two  words,  namely,  vertical 
retorts.  The  idea  of  employing  vertical 
retorts  in  gas  j5roduction  was  conceived 
some  years  ago,  but  the  difficulty  of 
adapting  them  for  the  work  was  for  a 
long  time  regarded  as  insuperable, 
though  their  success  in  the  continuous 
distillation  of  shale  oif  in  Scotland  was 
always  an  encouraging  factor.  Indomita- 
ble perseverance  and  endless  experiment- 
ing have,  however,  had  their  reward,  and 
a  system  of  continuous  carbonization  has 
now  been  evolved — and  most  thoroughly 
tried  and  tested  by  experts — which  in 
the  words  of  its  inventors  represents  the 
advanced  achievement  in  simplification^ 
fewness  of  mechanical  parts  and,  there- 
fore, the  minimum  for  wear  and  tear 
and  the  consequent  cost  of  main- 
tenance. 
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How  infinitely  superior  is  the  working 
of  the  new  system  over  that  of  the  old 
was  forcibly  demonstrated  a  short  time 
ago  when  a  large  company  of  gas 
engineers  from  Manchester  went  down 
to  St.  Helens  to  see  and  judge  for  them- 
selves. No  more  remarkable  contrast 
could  be  imagined  than  was  presented  by 
the  setting  of  eight  vertical  retorts  on  the 
Glover- West  system,  and  the  ordinary 
horizontal  retorts  where  numerous  work- 
men were  busily  engaged  in  charging 
with  coal  and  withdrawing  the  red  hot 
coke,  sweltering  the  while  in  the  great 
heat  from  the  retorts  and  frequently  ren- 
dered invisible  by  the  smoke  and  the 
clouds  of  steam  given  oflf  as  water  was 
poured  on  the  burning  coke.  "Look 
here  upon  this  picture  and  on  this,"  the 
patentees  might  well  have  exclaimed, 
with  Hamlet;  for  at  the  vertical  setting 
these  conditions  were  entirely  different. 
There  was  no  noise,  no  bustle,  no  undue 
heat  or  smoke  or  steam  and  to  the  on- 
looker the  making  of  gas  was  apparently 
the  last  thing  under  consideration.  Only 
one  man  was  at  work  on  the  eight  ver- 
tical retorts,  and  he  appeared  to  have 
ample  time  to  attend  to  the  auxiliary  ma- 
chinery. Could  force  of  contrast  further 
go? 

The  patentees  of  the  new  system  are 
Mr.  Samuel  Glover,  engineer  of  St. 
Helens  Corporation  Gas  Works,  and  Mr. 
John  West,  M.  Inst.  C.  E.,  a  well-known 
gas  engineer  and  inventor  of  stoking 
machinery,  of  Manchester.  These  gen- 
tlemen freely  acknowledge  their  indebt- 
edness to  the  late  Mr.  William  Young, 
whose  early  practical  investigations  into 
the  system  of  continuous  carbonization  in 
vertical  retorts  have  been  recorded  in 
scientific  transactions  and  in  the  specifi- 
cations of  the  patents  that  have  been 
granted  to  him  for  his  inventions  in  this 
direction.     It    was    only    when  the  St 
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Helens  Gas  Company  was  compelled  to 
make  an  extension  to  the  gas  works  to 
meet  the  increasing  demand  for  gas  that 
the  patentees  were  afforded  an  opportun- 
ity of  putting  their  system  to  a  practical 
test.     The  gas  committee  were  induced 
to  allow  the  installation  of  the  first  plant 
at  St.  Helens  by  the  fact  that  they  were 
seriously  handicapped  for  want  of  ground 
space,  very  little  of  which,  of  course,  is 
taken  up  by  vertical  retorts.    The  plant 
has    now    been    in 
operation    a    year, 
and  so  severe  have 
been  the  tests  im- 
posed by  independ- 
ent experts  and  so 
remarkable  the  re- 
sults, that  the  com- 
mittee  have   unre- 
servedly purchased 
it  as  an  addition  to 
their    works.    The 
plant    in    question 
was     complete     in 
every    respect   and 
consisted    of    con- 
densers,    exhaust- 
ers,  tar  and   am-        The  Cokh  cha>ibei«3  an 
moniacal  liquor  ex-  thknbw    as-  / 

tractors,     purifiers, 

station-meter,  tar  and  liquor  tanks,  etc., 
also  a  new  photometer  house  for  ac- 
curately measuring  and  testing. 

The  preliminary  trials  with  the  plant 
soon  proved  the  value  of  the  new  system 
of  heating.  In  this  system  the  retorts  are 
heated  by  separate  and  distinct  combus- 
tion chambers — the  waste  gases  being 
caused  to  circulate  around  the  chamber 
at  the  upper  ends  of  the  retorts;  while 
the  secondary  air  is  heated  by  the  heat 
extracted  from  the  spent  charge  through 
the  walls  of  the  lower  ends  of  the  retorts. 
This  system  of  regeneration  is  unique  in 
the  construction  of  retort  settings,  and 
has  been  of  considerable  assistance  in 
enabling  the  coal  to  be  carbonized  with  a 
low  percentage  of  fuel. 

The  heating  chambers  begin  about  five 
feet  from  the  tops  of  the  retorts,  and  are 
continued  downwards  to  within  about 
three  feet  of  the  bottom.  The  hot  gases 
pass  completely  around  the  retorts  in 
each  of  the  sections,  and  then  return 
into  one  common  waste  gas  chamber; 
the  heated  gas  ascending  upwards  and 


circulating  round  the  top  part  of  the  re- 
tort on  its  way  to  the  diimney.  At  the 
bottom  of  the  retorts,  or — as  it  is  called — 
the  regeneration  section,  there  is  another 
new  feature.  The  secondary  air  is  made 
to  pass  round  the  bottom  part  of  the  re- 
tort; and  the  air  in  so  traveling  is  heated 
by  the  hot  coke  descending  the  interior 
of  the  retort  to  the  coke  chamber.  Not 
only  is  the  air  thus  heated,  but  the  coke 
at  the  same  time  is  also  cooled. 

The  retorts  are 
20  feet  long;  and 
the  cross  section  at 
the  top  is  24  inches 
by  12  inches;  and 
at  the  bottom  30 
inches  by  18  inches. 
The  lower  three 
feet  of  retorts  is 
really  not  carbon- 
izing space,  and 
yet  2}4  tons  of  coal 
can  be  passed 
through  each  retort 
in  24  hours.  The 
coal  bunkers  are 
capable  of  contain- 
I  DiscHAKGiMG  Doors  OF  ing  24  hours'  sup- 
KiKG    ppARATus,  p|y  ^j  QQ^]^  jud  are 

fitted  with  specially 
designed  coal  valves,  which  are  period- 
ically opened  when  supplying  the  coal  to 
the  coal  hoppers  in  direct  connection  with 
the  mouthpieces  of  the  retorts.  Each  re- 
tort is  fitted  with  a  mechanical  coke-dis- 
charging apparatus,  with  adjustable  speed 
gear,  which  can  be  timed  to  regulate  the 
quantity  of  coke  to  be  discharged  through 
the  retort;  and,  as  the  coal  follows  the 
coke  in  its  descent,  the  capacity  of  the 
retort  is  in  consequence  regulated. 

The  advantage  of  the  vertical  system 
of  gas  production  may  be  epitomized  as 
follows ; — 

Increased  make  of  gas  per  ton  of  coal 
carbonized ;  charging  by  gravitation ; 
minimum  mechanical  operation ;  low  fuel 
'consumption ;  conservation  of  heat ;  Waste 
heat  of  coke  utilized  for  heating  second- 
ary air ;  coke  improved  and  of  greater 
value ;  cool  condition  of  coke  when  dis- 
charged ;  high  calorific  value  of  gas ;  low 
percentage  of  inert  gases ;  increased  yield 
of  tar  per  ton  of  coal  carbonized;  in- 
creased production  of  ammonia  per  ton 
of  coal  carbonized ;  increased  make  of 
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to  continue  up  to  the  date  of  the  meeting. 
This  test  was  of  thirty  days'  duration, 
and  with  the  one  setting  of  eight  retorts, 
one  man  per  shift  of  eight  hours  was 
employed  and  the  cost  per  ton  and  per 
1,000  cubic  feet  was  as  follows:— 


era  at  SI3a   per 

=  j3.9o  ....       S.19        son 

I  were  emplored. 


gas  per  retort ;  largely  increased  make  of 
gas  on  same  ground  space ;  improved 
labor  conditions,  and  at  considerably  re- 
duced cost ;  great  economy  and  saving 
in  first  cost  of  land  and  buildings;  re- 
duced wear  and  tear  on  retorts ;  no  naph- 
thalene difficulties;  no  nuisance  from 
dust,  flame,  steam,  or  smoke.  Noiseless 
in  action. 

When  it  was  decided  to  hold  at  St. 
Helens  the  meeting,  previously  referred 
to,  of  gas  engineers  and  experts  from 
Manchester,  it  was  arranged  that  a  long 
and  continuous  test  with  two  kinds  of 
coal  used  on  these  works  should  be  begim 


The  absence  of  long  connecting-pipes 
between  the  retort  and  the  gas  main, 
while  it  may  seem  a  small  matter  to 
some,  is  one  of  the  helpful  features  of 
these  vertical  retorts.  As  Mr.  Glover,  in 
a  paper  on  the  subject,  points  out,  the 
higher  make  of  gas  per  retort  is  a  very 
striking  feature  of  the  system.  The 
through-put  of  coal  per  retort  is  very 
greatly  increased — thus  securing  for  the 
future  that  a  very  much  larger  output  of 
gas  can  be  provided  on  a  given  ground 
space,  and,  in  case  of  new  works,  with 
considerable  saving  of  expenditure  on 
land  and  buildings.  By  means  of  these 
retorts,  gas  will  be  manufactured  in 
future  under  improved  conditions  of 
labor,  and  at  a  considerably  reduced  cost. 
The  cleanliness  and  quietness  of  the 
process,  the  great  reduction — in  fact,  the 
absence — of  arduous  manual  labor  and 
the  simplification  of  machinery  for  op- 
erating the  plant,  are  advantages  of  solid 
value,  which  will  unquestionably  appeal 
to  all  gas  engineers. 


RUNNING   THE   HOME   BY  ELECTRICITY 

By 
CHESTER    CARTON 


IF  Santa  Qaus  is  as  enterprising  as 
he  is  represented  to  be  he  is  very 
busy  just  about  now  developing  a 
method  of  filling  stockings  without 
climbing  down  chimneys,  because 
the  electric  light  companies,  electrical  en- 
gineers, manufacturers  of  electric  spe- 
cialties and  other  designing  persons  with 
electric  axes  to  grind  are  doing  their 
honest  best  to  abolish  the  famihar  flues 
that  hav^  so  long  served  the  benevolent 
purposes  of  the  good  saint.  The  house 
without  chimneys  has  already  appeared 
and  its  attractions  are  so  alluring  that  it 
is  likely  to  be  copied  extensively. 


Where  chimneys  are  there  dust  and 
grime  and  soot  and  ashes  and  smoke  and 
coal  gas  and  toil  and  trouble  and  soured 
tempers  and  appalling  bills  are  also.  Any 
householder  would  be  glad  to  get  rid  of 
these  afflictions  if  he  could  retain  the 
heat  for  the  sake  of  which  they  are  en- 
dured. That  the  heat  and  an  almost  end- 
less list  of  other  comforts  and  con- 
veniences can  be  had  without  the  chim- 
ney or  any  of  its  accompaniments  in  any 
home  in  which  an  ordinary  electric  light- 
ing current  is  available  has  been  abund- 
antly demonstrated.  Indeed,  the  elec- 
trical experts  have   passed    beyond    the 
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stage  of  showing  that  electric  household 
appliances  will  work  and  are  now  busy 
making  economy  tests  to  establish  their 
cheapness. 

A  citizen  of  Schenectady,  New  York, 
without  watting  for  the  importunities  of 
designing  salesmen,  built  a  handsome 
residence  in  which  there  was  no  chimney, 
furnace,  register,  radiator,  base-burner, 
gas  fixtures  or  cook  stove.  By  making 
inquiries  of  the  coal  dealer,  the  contractor 
and  the  local  electric  light  company  and 
then  doing  a  few  simple  sums  in  arith- 
metic, he  established  the  fact  that  electric 
heating,  cooking  and  lighting  appliances 
could  be  installed  as  cheaply  as  the  usual 
steam  heating  outfit  and  coal  or  gas 
ranges  with  their  necessary  chimneys, 
and  that  the  cost  of  operation  would  be 
as  low,  or  at  least  that  any  small  increase 
would  be  more  than  offset  by  enhanced 
comfort  and  convenience.  When  this 
model  electric  house  was  described  to  the 
New  York  Electric  Society  the  fact  was 
developed  that  it  was  by  no  means  the 
only  one  of  its  kind. 

Other  houses  at  Schenectady  and  else- 
where have  been  heated  successfully  by 


electricity,  though  some  of  them  having 
been  built  before  the  dawn  of  the  electric 
era  may  have  left  over  chimneys,  steam 
radiators  and  other  relics  of  a  less  ad- 
vanced age. 

In  fact  tireless  inventors  have  made 
electricity  in  the  household  as  handy  as 
the  proverbial  pocket  in  a  shirt.  With 
an  electric  outfit  housekeeping  becomes  a 
delight. 

No  more  need  the  head  of  the  house 
vault  out  of  his  warm  bed  barefooted 
upon  a  floor  cold  as  ice  when  the  alarm 
clock  sets  up  its  discordant  clangor  in 
the  gray  dawn  of  a  winter  morning  and 
stumble  shivering  down  to  the  murky 
depths  of  the  cellar  to  wrestle  with  the 
furnace.  Instead  he  has  only  to  set  the 
time  switch  to  throw  the  current  on  to 
the  electric  heaters  at  any  hour  he 
chooses  and  take  an  extra  forty  winks, 
knowing  that  the  house  will  be  wann  as 
toast  when  he  gets  up  at  last,  even  if  the 
wind  does  happen  to  be  in  the  north. 
Neither  will  he  have  to  torture  himself 
by  shaving  with  ice  water  because  the 
fire  in  the  range  hasn't  got  down  to 
business:  all  he  needs  to  do  is  to  turn 
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a  switch  on  his  electric  shaving  mug  and  toilet  for  the  day  much  earlier  than 
the  water  will  heat  while  he  is  stripping  usual  with  the  aid  of  an  electric  curl- 
bis  razor.  ing  iron  heater,  and  then  snuggle 
Meanwhile  his  better  half  is  also  get-  down  in  the  cosiest  comer  of  the  sitting 
ting  an  additional  half  hour  of  sleep  be-  room  in  the  cheerful  glow  of  the  lumin- 
cause  she  will  not  have  to  wait  an  instant  ous  electric  radiator,  with  her  slippered 
for  the  fire  to  bum  up.    All  there  is  to  do  feet  on  an  electric  foot   warmer  while 


to  get  a  light  breakfast  is  to  snap  the 
switches  on  the  electric  coffee  percolator, 
the  electric  toaster,  the  electric  cereal 
boiler,  the  electric  chafing  dish,  and  the 
electric  plate  wanner,  all  of  which  may 
stand  on  the  dining  room  table,  where 
breakfast  can  be  cooked  and  served  pip- 
ing hot,  while  she  waits  for  her  husband 
to  get  done  growling  because 
the  morning  paper  hasn't  been 
delivered. 

When  papa  has  lighted  his 
cigar  at  the  electric  cigar 
lighter,  and  has  banged  the 
door  after  him  on  his  way 
down  town  by  an  electric  car, 
she  can  sweep  with  an  electric 
sweeper  in  half  the  time  she 
used  to  do  it  by  hand,  so  that 


she  amuses  herself  doing  pyrographic 
fancy  work  with  an  electric  needle.  Or 
if  she  has  some  sewing  to  do  for  the 
children  a  tiny  electric  motor  will  run  the 
machine  for  her,  leaving  her  free  to  con- 
centrate all  her  attention  on  her  sewing 
while  avoiding  the  backaches  she  used  to 
have  when  she  ran  the  machine  by  foot 
power. 

On  washing  day  the  electric 
motor  will  run  the  washing 
machine  and  the  wringer  for 
her;  on  ironing  day  she  will 
get  through  with  her  task  in 
half  the  time  by  using  an  elec- 
tric flat  iron — there  are  more 
than  300,000  electric  flat  irons 
in  use  in  the  United  States 
today — so  that  she  need  not 
wait  a  minute  for  the  irons 
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the    thermostat    does    not 
choose  to  do  its  duty. 

An  electric  milk  warmer 
stands  ready  to  serve  warm 
meals  at  all  hours  for  the 
youngest,  while  the  rest  of 
the  children  can  amuse 
themselves  with  an  electric 
corn  popper  with  no  risk  of 
setting:  'he  house  afire.  At 
<linner  time  the  electric 
kitchen  motor  stands  ready 
to  grind  the  coffee,  chop  ■ 
the  meat  or  vegetables  or 
raisins,  or  freeze  ice  cream 
when  John  brings  some  one 
home  with  him  from  the 
office.  The  meal  itself  can 
be  cooked  better  tlun  it  was 
ever  cooked  before,  and  in 
less  than  the  usual  time 
with  the  electric  cooking 
outfit  which  will  stand  on 
the  kitchen  table.  For  some 
reason  which  bespectacled 
scientists  will  presently  ex- 
plain, perhaps,  meats  roast- 
ed in  an  electric  oven  are 
said  to  have  a  more  delicate 
and  appetizing  flavor  than 
those  otherwise  baked.  As 
a  matter  of  fact  everything 
Mastkr  Lights  His  Cioa«.  ^.^^  ^^  COoked  better  on  an 

electric  outfit  than  in  any 
to  heat.  And  when  Saturday  comes  other  way,  for  the  electric  utensils  give 
around  she  can  mix  the  bread  with  an  the  same  measured  amount  of  heat  every 
electrically  driven  bread 
mixer  and  do  her  baking  in 
an  electric  oven  far  better 
than  ever  she  did  it  on  any 
other  kind  of  oven,  for  the 
electric  heat  can  be  regu- 
lated to  a  hair's  breadth. 
She  need  not  be  afraid  of 
forgetting  the  bread  when 
calfers  drop  in  unexpected- 
ly because  the  thermostat 
will  open  the  circuit  auto- 
matically when  the  desired 
temperature  is  reached. 
She  cannot  even  manage  to 
worry  for  fear  the  thermo- 
stat may  not  work  because 
she  knows  a  fusible  plug 
will  cut  off  the  current  in 
time  to  prevent  disaster  if  elktbicitv  is  Useful  evb-  foi.  Clrung  Ha«. 
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Finally  when  the  day  is  done,  and  the 
family  once  more  seeks  repose  the  tired 
housewife  need  not  warm  her  icy  feet 
on  hubby's  back.  An  electric  heating 
pad,  which  is  a  substitute  for  a  hot  water 
bottle,  provided  with  a  thermostat  which 
automatically  prevents  the  temperature 
from  bcEOming  too  high,  will  do  the  job 
much  better  and  with  less  danger  of  di- 
vorce proceedings. 

And  it  is  all  done  so  economically.  In 
cooking  or  doinp  housework  by  electric- 
ity one  uses  just  the  amount  of  current 
needed  and  no  more.  Electric  current  is 
sold  at  so  much  per  kilowatt  hour.  A 
kilowatt  hour  is  the  consumption  of  one 


of  a  kilowatt  and  it  uses 

this    amount    for   one-half 

hour.      The     consumption 

then  would  be  one-fourth  of  a  kilowatt 

hour,  which  at  ten  cents  per  kilowatt  hour 

would  amount  to  one-fourth  of  a  cent. 

If  the  rate  happens  to  be  ten  cents  a 
kilowatt  hour,  which  is  high,  the  small 
sum  of  seven  cents  invested  in  electric 
current  will  run  the  washing  machine  and 
wringer  and  do  the  average  week's  wash- 
ing. Twenty-five  cents  worth  of  elec- 
tricity will  iron  this  washing.  The  same 
sum  will  run  the  porch  light  three  hours 
every  night  for  a  month.  Another  quar- 
ter will  run  the  heating  pad  three  hours 
a  night  for  two  weeks.  Still  another 
quarter  will  broil  the  matutinal  steak  on 
the  electric  gridiron  every  morning  for 
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two  weeks,  or  it  will  make  half  a  score 
of  rarebits  in  the  electric  chafing  dish  or 
fry  two  hundred  eggs.  It  has  been  stated 
that  the  average  consumption  of  current 
for  electric  cooking  purposes  for  a  fam- 
ily of  four  is  eighty-four  kilowatt  hours 
per  month,,  which  at  five  cents  per  kilo- 
watt hour,  probably  a  fair  average  rate, 
amounts  to  $4.20,  To  get  a  more  correct 
idea  of  cost  it  will  be  necessary  to  learn 
from  the  local  electric  light  company 
what  the  rate  per  kilowatt  hour  is,  for 
rates  vary  in  different  parts  of  the  coun- 
try. In  Hartford,  Conn.,  where  a  par- 
ticularly energetic  concern  is  hustling  to 
inoculate  the  whole  town  with  the  electric 
habit  the  rate  is  six  cents  per  kilowatt 
hour.  Current  for  a  ten  candle  power 
low  volt^e  lamp  costs  a  flat  rate  of  ten 


cents  per  month  in  Hartford.  In  Chicago 
it  is  estimated  that  the  average  consump- 
tion of  current  is  from  thirty  hundredths 
to  thirty-three  hundredths  of  a  kilowatt 
hour  per  meal  per  person.  In  Carrolton, 
Illinois,  the  cost  of  cooking  by  electricity 
for  a  family  of  five  persons  is  estimated 
at  an  average  of  $3.50  a  month. 

A  citizen  of  Sheboygan,  Wis.,  of  an 
inquiring  turn  of  mind  made  an  exact 
test  of  the  expense  of  heating  an  outside 
room  which  was  not  affected  by  the  heat- 
ing of  the  rest  of  the  house.  ■  The  room 
had  an  east  and  north  exposure  and 
measured  thirteen  by  fourteen  feet,  the 
cubic  contents  being  1,600  cubic  feet. 
The  outside  temperature  for  the  month 
ranged  from  forty-four  degrees  above 
to  five  degrees  below  zero,  the  average 
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being  18.2  degrees.  The  tem- 
perature of  the  room  ranged 
from  fifty  to  sixty  degrees. 
To  maintain  this  tempera- 
ture required  an  average 
consumption  of  18.3  kilowatt 
hours  of  current  per  day. 
To  compete  with  a  hard  coal 
heater  at  Sheboygan  prices 
for  coal  the  experimenter 
figured  that  the  electric  cur- 
rent for  heating  would  have 
to  be  sold  at  one  cent  per 
kilowatt  hour.  But  he  also 
concluded  that  he  would 
rather  have  the  electric 
heater  than  the  coal  at  any  y^^„ 

price. 

The  same  experimenter 
after  keeping  careful  account  of  the  cost 
of  electric  cooking  in  his  own  home  found 
the  expense  of  cooking  by  gas  and  elec- 
tricity was  the  same  when  the  rate  for  one 
kilowatt  hour  was  the  same  as  the  cost 
of  eighteen  cubic  feet  of  gas.  In  other 
words,  if  gas  sold  at  one  dollar  per  thou- 
sand cubic  feet  electricity,  to  compete 
with  it  in  cost  would  have  to  be  sold  at 
two  cents  per  kilowatt  hour.  But  as  a 
practical  man  he  concluded  that  the  con- 
venience and  advantages  of  electric  heat- 
ing devices  were  such  that  he  would 
rather  pay  three  cents  a  kilowatt  hour 
and  have  the  electricity  than  to  get  gas 
at  one  dollar. 

It  is  not  to  be  supposed  that  city  folk 
monopolize  the  luxury  of  electricity.  Any 
fanner  with  a  small  water  power  or  with 
a  gas  producer  motor,  which  is  little 
more  trouble  than  water  power,  can  have 
all  the  electric  conveniences  that  his  city 
cousin  is  able  to  command. 

Chauncey   W.    Broughton   employs   a 


twenty-five  horsepower 
gas  producer  motor  with 
notable  success  to  help  him 
run  his  six  hundred  acre 
farm  in  De  Kalb  County, 
111.  By  an  expenditure  of 
two  bushels  of  pea  coal  per 
day  electric  current  is  fur- 
nished which  not  only  lights 
the  house,  a  tenant  house, 
the  barn  and  barnyard,  runs 
an  electro-pneumatic  milking 
machine  that  milks  four  cows 
at  once,  saws  wood,  nms  a 
corn  elevator,  cuts  ensilage, 
runs  a  threshing  machine,  a 
^  ^^  corn  sheller  and  a  hay  hoist, 

pumps  water  for  houses 
and  barn  and  does  all  the 
numberless  chores  around  the  place,  but 
it  also  runs  the  washing  machine  and 
wringer  and  does  the  churning  at  the 
house.  The  motor  generator  also  charges 
a  storage  battery  which  operates  a  tramp 
discourager,  which  is  controlled  by  a 
snapswitch  at  the  head  of  the  bed  in  Mr. 
Broughton's  chamber.  This  switch  op- 
erates a  burglar  alarm  circuit  connecting 
the  farm  house  with  the  tenant  house.  If 
it  should  be  necessary  to  call  for  help  a 
turn  of  the  switch  rings  a  four  inch  gong 
in  the  tenant  house,  which  would  bring 
some  of  the  hired  men  in  a  hurry.  An- 
other switch  at  the  head  of  the  bed  con- 
nects a  lamp  on  an  emergency  lighting 
circuit,  and  this  lamp  flashing  in  the  eyes 
of  a  possible  intruder  is  expected  to  dis- 
concert him  while  the  help  summoned 
by  the  gong  is  arriving,  if  the  necessity 
should  ever  arise.  There  has  been  no 
occasion  to  use  the  tramp  discourager, 
but  its  presence  gives  the  women  folk  a 
sense  of  security  they  never  knew  before. 


Explained 

Prop.  Robbrt  Herkuk  of  llie  Universily  of 
Chicago  desired  to  point  out  to  a  young  son- 
iieieer  the  difference  between  the  words  "as- 
tonish" and  "surprise." 

"Noah  Webster,"  Prof.  Herrick  said,  "was 
once  caught  hy  his  wife  in  the  act  of  presstnt; 
the  hand  of  the  pretty  cook. 


"The  cook  blushed  like  a  rose,  while  Mrs. 
Webster  said  in  a  sad,  tremulous  voice: 

"'Why,   Noah,   I   am   surprised!' 

"But  the  philologist,  looking  over  his 
glasses  at  his  wifi-,  answered  reprovingly ; 

"  'Madam,  you  have  not  studied  our  glorious 
language  as  you  should.  It's  I  who  am  sur- 
prised. Vou  are  astonished.'  " — Philadelphia 
Record.  jft 

She  Does 

Cholly— "Your  sister  treats  me  like  a  dog." 

Mary— "What!  Does  she  kiss  you,  loo?"— 
New   York   Telegram. 

Jl 
It  Would 

The  Poientatk  {to  the  Grand  Vi?.ier,  one 
of  whose  four-and- twenty  wives  he  wishes 
to  appropriate) —"But,  having  so  many,  surely 
you  can  spare  one?" 

The  Grand  Vizier — "Er.  yes — but  you  see, 
your  Majesty,  it's  this  way;  it  would  break 
the  set."  .     j( 

One  for  Pipa 

Old  Sklnem — "Huh!  So  you  want  to 
marry  my  daughter,   eh?" 

Yousr.  Man— "Well  I  guess  that's  about  the 
size  of  it." 

Old  Skinkm — "Urn- yes.  Can  you  support 
her  in  the  slyie  to  which  she  has  bti'ii  .iccus- 


Therc  are  Lots  of  Others 

"He  .^iays  his  wife  is  largely  responsible  for 
bis  business  success." 

''Well,  she  lias  certainly  made  it  absolutely 
necessary  for  him  to  earn  more  money." — 
Seio   Yorker.  j| 

Poorer  of  Association 

Mrs.  De  Temper  ( looking  up  from  the 
paper) — "Well,  I  declare!  Another  woman, 
single-handed,  has  captured  a  burglar.  I 
should  think  she  would  have  killed  the  brute: 
but  the  paper  says  the  moment  she  grabbed 
3  poker  and  made  a  dash  for  him,  his  knees 
trembled  and  his  teeth  shook,  and  he  sank  to 
the  floor  in  fright." 

Mk.  De  Temper — "He  is  probably  a  married 
man."— .V.   Y.  Weekly. 
Ji 
Ana^verintf  It 

A  Boston  woman,  said  Mr.  Bliss  Carman 
at  a  dinner  in  New  York,  once  asked  Lowell 
to  write  in  her  autograph  album,  and  the 
poet,  complying,  wrote  the  line,  "What  is  so 
rare  as  a  day  in  June?"  Calling  at  this 
woman's  house  a  few  days  later,  Lowell  idly 
turned  the  pages  of  the  album  till  he  came 
to  his  own  autograph.  Beneath  it  was  written 
in  a  childish  scrawl.  ".\  Chinaman  with  whis- 
ker^i," — II 'iishingliyti    .'ilar. 

The  Impatient  Age 

"So  SHE  sued  him  for  breach  of  promise?" 

"Yes,"     answered     Miss     Cayenne.       "I'm 

afraid   the   get   rich   quick   spirit   is   becoming 

general.      People    don  t    seem    willing   to    wait 

for  alimony." — U'oshiiiglon  Star. 

J» 

A  Narro^v  Escape 

"How  many  times  have  you  been  married?" 


BLOWING  OFF  STEAM 


Earned  by  Bu-e  Feet 

"Babefoot    dancers    earn    enough    to    dress 

"While    luoUest   people   alniosl    have   to   go 
barefooted." — Kansas  City  Times- 
Jit 
The  Henpecked  Worm 

The  Hen — "Get  houl,  yer  miserable,  crawl- 
in',  little  worm!  If  yer  was  'arf  a  man  yer'd 
come  at>'  turn  the  wringer  fer  yer  poor  slavin' 


Hardly  Time 

"Thev  say  thai  when  a  mountain-climber 
has  a  fall  all  the  sins  he  ever  committed  flash 
through   his   mind.      Was   that   the   case   with 

"Oh,  no,  Vou  see,  I  fell  from  a  ledge 
only  a  hundred  yards  high !" — Fliegende 
Blaetter.  j| 

No  Trouble  About  That 

Pa — "But,  young  man,  do  you  think  you  can 
make  my  little  girl  happy  f" 


seen      her      when      I      proposed !" — Cln-fland 
Leader.  ^ 

Exact  Obedience 

A  LADV  Staying  in  a  hotel  was  frightened  by 
a  noise  like  that  nf  a  person  running  about 
in  a  room  over  the  one  she.  occupied.  In 
"How  to  be  Happy  though  Civil,"  the  Rev. 
E.  J,  Hardy  tells  the  story: 

The  noise  went  on  at  intervals  for  two 
nights,  and  then  changed,  as  if  the  occupant 
on  the  floor  above  had  gone  mad  and  was 
skipping  about.  The  lady  did  not  believe  in 
ghosts,  but  she  was  afraid  of  them,  so  she 
asked  the  proprietor  to  investigate  the  mys- 
tery. 

It  was  a  sick  foreigner  obeying  the  imper- 
fectly understood  directions  of  an  English 
medical  man:  "Take  the  medicine  two  nights 
running,  then  skip  a  night." — Youth's  Com- 
panion, jt 

She  Wasn't,  However 

Little  Miss  Muffet  was  sitting  on  a  tuffet 
when  up  came  a  spider. 

"Why,"  she  asked  of  the  daddy-long-legs, 
"why  do  you  seek  me?" 

"If  I  am  mistaken,  I  beg  your  pardoji," 
replied  the  spider,  "but  I  thought  you  were 
a  little  fly."  And  it  was  this  flippant  remark 
that  frightened  Miss  Muflet  away.— C/et'f/nnd 
Phitt  Dealer. 


A  Soft  Answer 

Mas.     Starvem— "How    do    you    like    the 
chicken   soup.    Mr.    Newbord?" 
""       ■■' ""'  — er — is     this     chicken 


Starvem — "Certainly.     How    do   you 


They  Would  Come 

A  YOUNG  woman  of  a  Western  town  desired 
to  show  some  kindness  to  a  young  officer  of 
the  militia  to  whom  she  had  taken  a  fancy. 
She  therefore   despatched  this   note, 

"Mrs.  Sraythe  requests  the  pleasure  of  Cap- 
lain  White's  company  at  a  reception  on  Fri- 
day evening." 

A  prompt  reply  came  which  read. 

"With  the  exception  of  three  men  who  are 
sick  Captain  White's  company  accept  your 
kind  invitation  and  will  come  with  pleasure 
lo  your  reception  Friday  evening." — Cosino- 
politan.  ji 

Why  Men  Turn  Gray 

Inouisitive  Lady — "And  what  is  this  little 
box  for?" 

Nekve-racked   Clerk — "Oh,    for   odds    and 

iNOuisniVE  Laby— "But  it  has  two  com- 
partments.    Why   is   that?" 

Nfjive-hacked  Clerk — "One's  for  odds. 
madam,  and  the  other   for  ends." 

A  Lost  Art 

"They  say  that  a  mummy  just  arrived  in 
New  York  is  that  of  the  cook  of  Rameses  H." 

"That  so?     Well,  somebody  had  the  secret 

of    keeping     a     cook,"    and    the    suburbanite 

sighed  msxlnWy.— Philadelphia  Public  Ledger. 

Jl 

A  Scandal 

First  Lady— "Did  you  notice  Mrs.  'Awkes 
'ad  a  black  eye?" 

Seconu  Lady — "Did  I  not  ?  And  'er  'usband 
not  out  of  prison  for  another  week.  I  don't 
call  it  respectable."— I,o«don_0^ni 


A   YOUNG    COMET    HUNTER 


By  WILLIAM  WALES 


TWELVE  miles  out  of  Madison, 
Wisconsin,  the  seat  of  tlie 
state  university,  lives  a  farm- 
er's boy,  John  E.  Mellish,  who 
has  attracted  the  attention  of 
Director  Comstock  of  the  Washburn 
Astronomical  Observatory,  and  of  Pro- 
fessor E.  E.  Barnard,  of  the  Yerkes 
Observatory  at  WilHams  Bay.    He  has 


patience  being  requisite.  An  eye-piece 
of  low  power  with  a  wide  field  is  far  the 
best  for  tliis  purpose  of  comet-detecting. 
The  discovery  of  all  comets  is  thus  acci- 
dental. Of  course  when  a  new  comet 
comes  within  range  of  vision  it  is  care- 
fully studied  and  the  probability  of  its 
reappearance  in  the  future  calculated  by 
the  big  astronomers. 

It  is  the  habit  of  Professor  Wendell  of 
the  Harvard  College  Astronomical  Ob- 
servatory, just  before  retiring  each  night, 
to  make  a  survey  of  the  heavens  in  order 
to  see  if  by  chance  some  new  comet  has 
appeared.  On  several  occasions  he  has 
been  rewarded  for  this  care  by  the  dis- 
covery of  a  comet. 


Trlescope  Constructed  bv  Bov  Astronomer. 


discovered  two  comets  with  telescopes 
made  by  himself  and  these  discoveries 
have  been  duly  accredited  to  him  in 
astronomy.  He  has  received  medals  for 
his  work  from  astronomical  societies  in 
this  country  and  in  Mexico. 

The  first  telescope  made  by  this  boy 
was  comparatively  small,  a  six  inch 
affair.  Later  he  constructed  a  much 
larger  one,  of  sixteen  inches. 

Comet  hunting  in  itself  is  not  so  very 
difficult  a  matter.     Good  eye-sight  and 


GREATEST  OF  ELEPHANT 
HEADS 

■  I  "HE  greatest  of  elephant  heads,  far 
larger  than  that  of  the  famous  Jumbo, 
and  considered  the  record  breaking 
specimen  so  far  brought  into  civiHzation 
has  just  been  presented  to  the  New  York 
Zoological  Park,  to  form  one  of  the  star 
exhibits  of  the  great  national  collection 
of  heads  and  horns,  brought  together 
through  the  enthusiastic  efforts  of  Di- 
rector W.  T.  Homaday.  This  magnifi- 
cent trophy  was  obtained  recently  in 
British  East  Africa,  by  an  expedition 
sent  out  under  the  auspices  of  the  Mu- 


seum of  Natural  History,  New  York. 
Mr.  Richard  Tjader,  an  experienced 
sportsman  and  hunter  of  many  lands,  was 
leader  of  the  expedition,  the  purpose  of 
which  was  to  obtain  types  of  the  big  ani- 
mals inhabiting  the  British  East  Africa 
protectorate.  The  elephant  proved  to  be 
one  of  the  largest  ever  killed,  measuring 
twenty-five  feet  in  length  and  twelve  feet 
high  at  the  shoulders.  Around  the  chest 
he  measured  eighteen  feet,  seven  inches; 
length  of  the  trunk,  seven  feet,  six 
inches ;  circumference  of  one  of  the  front 
legs,  five  feet,  two  inches ;  length  of 
tusks,  seven  feet,  two  inches,  and  their 
weight,  186  pounds. 
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A    CURIOUS  gorges  were  formed.     One  of  these  in  the 

SIGHT  Kaw  River  at  Argentine,  Kan.,  carried 

away  two  heavy  steel  bridges  at  one  time, 

THIS      photo-  as  shown  in  the  photograph  at  the  bottom 

graph  shows  of  this  page.    Not  a  trace  of  the  super- 

a     curious     and  structure  of  the  bridges  could  be  found 

very    interesting  after  the  ice  had  moved  out  of  the  river, 

sceneupon  ji 

p,„,r:Ll:-  new  GRADIOGRAPH 

ing  erected  over  "TTIE  gradiograph  is  an  ingenious  in- 

the    Blue    Nile,  ^    strument   of   remarkable   simplicity, 

at  Khartoum,  by  recently  designed  by  A.  G,  Thornton,  of 

one  of  the  bridge  companies  of  England.  Manchester,  which  will  be  of  much  help 

The  bridge  will  be  shortly  completed  and  in  connection  with  railroad  construction, 


Nativr  Bridor  Workrrs 

Uuwc  siRht  to  Wcstirn 

eres.  photOETaphcd 


will  be  opened  orobably  by 
the  Khedive.     Native  labor 
is  largely  employed  and,  to 
western   eyes,   the   effect   is 
odd  to  see  natives  employed 
on  steel-work. 
ji 
ICE-BROKEN 
BRIDGE 
A  WINTER  of  unusual  se- 
^^  verity  in  the  west  froze 
the   groimd   to   a   depth   of 
nearly  two  feet  and  the  ice 
on  the  streams  to  a  thickness 
of  from  eighteen  to  twenty- 
four  inches.    When  the  thaw 
came  with  a  rain  that  quickly 
melted  off  the  accumulated 
snow    many    streams    were 
overflowed  and  numerous  ice 


New  GrAdiogrAfh. 


sewering  and  road  making, 
and  in  fact  for  any  purpose 
where  it  is  necessary  to  work 
to  a  gradient,  or  to  ascertain 
the  correct  inclination  of  any 
existing  gradient.  The  in- 
strument is  specially  suited 
for  laying  pipes  in  a  tunnel 
or  heading,  as'  it  warrants 
exactly  the  same  fall  in 
each  individual  pipe.  \'o 
error  can  possibly  occur. 
Civil  engineers  and  survey- 
ors will  also  find  the  instru- 
ment of  much  use  for  ascer- 
taining the  correct  gradient 
of  any  existing  road,  sewer 
or  railroad,  or  for  checking 
any  work  carried  out  under 
their  supervision.  The  pic- 
ture shows  its  use  in  a  sewer. 


aco  q(  the  supcTslrncturr.'S  lo 


POPULAR    SCIENCE 


LIFE-SAVING  GUNS 

"TWO  of  the  must  interesting  relics  in 
*    the  exhibit  of  the  hfe-saving  serv- 
ice at  the  Alaska-Yukon  Pacific  Exposi- 
tion, held  at  Seattle,  Wash.,  recently,  was 
the  first  mortar  ever  fired  in  the  history 
of    the    U.    S.    life-saving   service,   ti> 
gether  with  tlie  original  projectile.    The 
old  mortar,  which  is  of  iron,  is  niouiited 
upon  a  metal  base,  the  whole  weighing 
about  150  pounds.    Its  Ixsre  is  about  five 
inches   in   diameter.      Unlike   the  cylin- 
drical projectiles  now  in  use.  the  original 
shot   was   a   ball   weighing  alK>ut   forty 
pounds.    That  the  old  mortar  was  won- 
derfully efficient  is  attested  by  a  silver 
plate   set   into  the   muzzle,   bearing  the 
following  inscription :    Mor- 
tar from  which  first  ball  was 
fired  in  the  U.  S.  to  save  life. 
Projectile    was   shot   .icross 
the    British    ship    Ayrshire, 
January  20th.    1850,   saving 
201  lives.    The  ball  bears  an 
inscription   to  the   same  ef- 
fect.   Close  by  the  old  equip- 
ment stands  a  modern  Lyle 
Life   Saving   Gun,   a   hand- 
some   small    brass    cannon, 
mounted  upon  wheels.    The 
new    gun    is    very    powerful 
and    can    hurl    a    projectile 
1,000  feet  with  line  attached. 
It   has  given   and    is  giving  a  One-M 

fine  service  far  beyond  what        Fraternity  p 
its  predecessor  could  do.  °crn  cond" 


Old  LirE-SAVBR, 

:m  mortar  nndshoIeviT 
9cd  in  lhrUtitt<^  Slates 


A  ONE-MAN 

LODGE 
Q\E  of  the 
^^  amusing 
features  of  a  re- 
cent fraternity 
reunion  was  the 
"sandwich 
man,"  who  rep- 
resented the  en- 
tire lodge  from 
one  city.  In  his 
disgust     at     the     - 

lack  of  interest  shown  by  his  fellow  mem- 
bers he  had  the  sign-painter  inscribe  this 
legend  on  the  "sandwich"  which  he  wore 
in  the  parade: 

"EVERETT 

No.  479 

THE  OTHERS 

STAYED  AT  HOME." 


ENGLISH  SEWAGE 
DISTRIBUTOR 

"THERE  are  in  operation  at 
^  Bodmin,  England,  five 
filter  beds,  each  fitted  with 
unique  revolving  sprinklers, 
as  shown  in  the  accompany- 
ing illustration.  The  flow 
from  the  sedimentation  tank 
is  discharged  to  these  sprin- 
klers, which  distribute  it  for 
aeration. 
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BOSTON 

STREET 
FLOODED 

nPHE  picture  at 
*■  the  bottom 
of  this  page  rep- 
resents one  of 
Boston's  princi- 
pal business 
thoroughfares 
after  a  brief 
period  of  activ- 
ity of  a  thirty- 
inch  high  pres- 
sure water  main. 
On  a  cold  even- 
ing during  the 
sKhife'Work.  last  holidays, 
?de"5wf,'i(tii"''*'     when  the  streets 


were  quite  crowded 
in  the  shopping 
district  of  Boston, 
a  young  geyser  ap- 
peared with  the 
bursting  of  the 
water  main  which 
sent  many  yards  of 
paving  into  the  air 
with  a  loud  report 
and  caused  many 
thousands  of  shop-  xripiuiii 
pers   to  seek  shel- 


Though  the  main  was  shut  off  in  less 
than  ten  minutes,  Washington  street,  the 
principal  business  street,  was  flooded  to 
a  depth  of  two  feet,  causing  damage 
amounting  to  $200,000.  This  is  probably 
the  most  expensive  similar  water  break 


known,  and  be- 
sides the  filling 
of  nearly  every 
department  store 
cellar  on  the 
street,  four  of 
the     principal  k^oofrathek. 

theatres     were     o(  toursc  it  *a»n'i  ohl^  f.-aih^. 

forced      to      SUS-  ">«  Wa>  Hu^ijn  '«'^^^|'"^ 

peud      perform-  p"'  logethet. 

ances.    Street 

car  service  was  paralyzetl  and  hundreds 
of  pedestrians  were  cut  off  from  escape 
in  a  minute  and  forced  to  seek  shelter 
in  stores  and  restaurants. 
Jt 
A  250-POUND  FEATHER 
IT  is  doubtful  if  the  world  ever  saw  an 
^  ostrich     plume     as     magnificent    and 
costly    as    the    one 
recently     exhibited 
in    the    streets    of 
Los  Angeles  as  part 
of  a  pageant.      It 
represented  a  value 
of   $8,500   in   ma- 
terials alone,  as  it 
was    composed    of 
genuine     white 
ostrich    plumes    of 
high    quality.      Its 

iin  made  w.lh  a  iailo  from  a      dimensions      Were 

""""'"'■  fifteen  feet  long  by 

eight  feet  wide  and 
its  weight  was  two  hundred  and  fifty 
pounds,  as  ten  thousand  individual 
plumes  went  into  the  making  of  this 
gigantic  display.  Aside  from  the  plan- 
ning, to  make  it  artistically  successful 
there  was  a  good  deal  of  actual  labor 
required  in  getting  this  plume  together. 
It  represents  four  days'  work  of  six  peo- 
ple. This  unique  display  was  produced 
by  one  of  the  largest  ostrich  farms  in  the 
United  States. 


A  Flooded  Boston  Stke 


USE  OF  PEA  VINES 

In  the  early  history  of  pea  canning,  the 
pea  vines  were  treated  as  a  waste 
product,  the  disposal  of  which  involved 
considerable  difficulty  and  expense.  Most 
commonly  they  were  thrown  out  in  piles 
to  rot,  the  resulting  manure  being  used 
for  fertilizer.  During  recent  years,  the 
pea  vines  have  risen  to  the  dignity  of  a 


POPULAR    SCIENCE 


by-product, 
from  which  the 
factories  derive 
cons  iderable 
profit.  They  are 
now  utilized  for 
silage,  or  fed  to 
stock  in  a  fresh 
,     .  „  state,    or    cured 

Ah  Arizona  Baebuv.  r         i  t^i 

M«ic«,oTo,.forb™.d-b-vi»»     *«■"    hay.     They 
in  ibe  open.  make    a    silage 

superior  in  value 
to  com  silage.  They  may  be  preserved 
in  silos  the  same  as  green  corn,  or  they 
may  be  put  up  in  large  stacks  in  the 
open  air.  If  these  stacks  are  well  put 
up  and  the  vines  are  well  tramped,  decay 
will  only  affect  the  surface  to  the  depth 
of  a  few  inches.  The  U.  S.  Department 
of  Agriculture  has  recently  made  an  ex- 
tensive investiga- 
tion of  this  subject 
and  published  the 
results  in  a  circu- 
lar. The  pea  vines 
can  easily  be  cured 
by  spreading  them 
on  sod  land.  Pea- 
vine  hay  is  consid- 
ered better  than 
clover  hay.  Both 
the  hay  and  the 
silage  are  excellent 
feeds  for  dairy 
cows.  They  are  also 
satisfactory  for 
horses  and  sheep.  ""'""  "°  ^  *""' " ' 

ji 
AN  ARIZONA  BAKERY 
TRAVELERS  through  the  Mexican 
*  settlements  of  Arizona  will  notice 
mounds  of  earth  about  four  feet  high 
and  shaped  something  like  a  bee  hive 
which  stand  in  the  back  yards  near  the 
adobe  houses.  Close  investigation  re- 
veals the  fact  that  they  are  the  ovens  in 
which  the  population  bakes  its  bread,  a 
fire  being  maintained  inside  the  mud 
structure  until  it  is  thoroughly  heated 
and  ready  to  receive  the  loaves. 

Like  many  other  devices  which  are 
apparently  primitive,  this  outdoor  oven 
is  precisely  adapted  to  the  country  in 
which  it  is  used,  as  any  American  house- 
wife knows  who  has  tried  to  bake  bread 
indoors  during  the  Arizona  summers. 


FIGHTING 
FROST 

COR  the  first 
*  time  in  the 
history  of  fruit 
growing  in 
America,  and 
probably  in  the 
world,  the  fruit 
growers  of 
Colorado  last 
year  successful- 
ly accomplished 
the  feat  of 
"heating  up  all 
out  door  s," 
fighting  off  not 
only  a  "frost" 
but     a     regular 


Close  View  of  Moron. 


SI  and  cheapest 
all  melboda. 


old  fashioned 
freeze,  and  pro- 
duced from  the 
splendid  orchards 
of  the  western 
slope  of  Colorado 
and  in  the  fruit 
district  about 
Canon  City  a  crop 
which  totaled  a 
value  of  almost 
$7,000,000.  And 
this  in  face  of  the 
fact  that  on  the 
first  and  second 
days  of  May  the 
mercury  at  many 
places  touched  a 
point  as  low  as  twenty  degrees  above 
zero.  The  growers  saved  their  fruit  by 
burning  oil  in  pots  under  the  trees. 


mr-'tt  wreck  the  hou 


d  as  ■  room.    Tlic  whil* 


MINER'S  LAST  HOME 
THE  life  story  of  one  of 
^  California's  pioneers  is 
very  simply  and  beautifully 
told  in  the  carved  marble 
which  marks  his  resting 
place.  It  represents  a  typ- 
ical prospector's  cabin  of 
logs  standing  beside  a  moun- 
tain ridge,  which  is  pierced 
by  a  tunnel,  evidently  the 
mine  wherein  he  sought  his 
fortune.  On  either  side  of 
the  door  of  the  little  cabin 
lean  the  shovel  and  gini  to 
typify  the  hard  work  and 
the  danger  of  early  days  in 
the  west.  The  door  is  closed 
as  if  the  pioneer's  working 
days  were  over.  This  is  the 
epitaph : 

"After    a    restless    life    of 


Strange  Memorial. 


toil  and  travel  over  mountain 
and  streams,  he  has  found  a 
home  at  last." 
jH 
NOVEL  ROOM 
A  MONG  the  many  objects 
'^  of  interest  at  a  recent 
California  exposition  was  a 
room  made  from  a  redwood 
tree  grown  in  Santa  Cruz 
county,  California.  The 
wood,  with  the  exception  of 
rather  thin  cross  sections  at 
the  ends,  had  been  removed  : 
the  bark  banded  to  keep  it 
in  its  natural  shape,  and  a 
door  and  windows  cut  in  the 
sides  and  one  end.  Enter- 
prising individuals  had  plas- 
tered business  cards  liberally 
over  its  inner  and  outer  sur- 


MoDEHN.LiFH  SAVina  Gun. 
Piece  (hat  Grci  a  projectile  carrvins  »  line  irom  shore  o 
viiU  travul  roadiiVovct  rougli  jroundT  "^  ' 
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WONDERFUL  RESEMBLANCE       mammals   were  placet!   together  at   the 

instance  of  Sir  E.  Ray  Lankester,  who 

AVERY   strange   thing   has   come   to     obtained  the  elephant  for  the  Museum. 

*^  light  in   the   Natural   History   Mu-     His  object  was  to  emphasize  the  wonder- 

seum,  in  London,  by  the  chance  compari-      fnl   fact  that,   in   spite  of  the   immense 


STRANGE  LIKENESS  BETWEEN   HUGE  TUSKER  AND  TINY  MOUSE. 

son  of  the  largest  and  the  smallest  mam-  divergence  in  size,  the  monster  elephant 
mals.  A  specimen  of  the  huge  African  and  the  insignificant  mouse  are  almost 
elephant  has  been  placed  with  a  tiny  little  identical  in  structure.  The  tiny  mouse 
pigmy  shrew  mouse  on  the  floor  between  has  practically  every  bone,  muscle,  blood- 
its  feet.  The  mouse  is  in  length  only  about  vessel,  and  nerve  that  is  to  be  found  in 
one-fifth  of  the  elephant's  eye.    The  two  its    enormous    neighbor.    Of    the    two 
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smaller  pictures  within  the 
larger,  that  below  shows  the 
mouse  on  a  larger  scale.  The 
picture  at  the  top  shows  the 
stages  of  evolution  of  the 
head,  proboscis,  nostrils,  and 
tusks  of  the  elephant.  Head 
No.  1  is  that  of  the  Mceri- 
therium  of  Eocene  Libya, 
with  a  flexible  upper  lip  and 
small  incisive  tusks.  No.  2 
is  that  of  a  Paljeomastodon 
of  Eocene  Libya,  with  a 
short  proboscis  and 
powerful  upper  and  lower  vaiMhte"»^a 
tusks.    Head  No.  3  is  that  of  the  i 

the  fossil  mammoth  found  in 
Indiana,  with  gigantic  upper  tusks  and 
long  proboscis  with  nostrils  at  the  tip. 
j( 
AUTO  SAWS  WOOD 
'T'HE  accompanying  photograph  is  of  a 
*    unique   wood-sawing  outfit   recently 
constructed    by    an    enterprising    black- 


an  old  twenty-four  horse- 
power automobile  in  place  of 
the  detachable  rear  seat.  He 
drives  the  jack  shaft  by  belt 
from  the  fly-wheel  of  the 
motor.  The  jack  shaft  in 
turn  being  belted  to  the  saw 
arbor.  While  this  outfit  has 
a  somewhat  freakish  appear- 
ance it  is  proving  itself  to  be 
a  very  practical  device, 
greatly  extending  the  limit 
of  territory  usually  worked 
over  by  a  horse-drawn  saw- 
ing outfit. 


WORTH  OF  THE  BURRO 

A  BURRO  that  costs  $5  will  walk  a 
'^  $500  mule  to  death.  The  old  pros- 
pector who  built  a  box  body  out  of  old 
fence  boards  and  mounted  it  on  a  pair 
of  buggy  wheels,  drove  the  team  shown 
in  this  picture  behind  a  six-mule  stage 


smith,  Joseph  Rix,  of  Millers  Falls,  team  from  Cripple  Creek  to  Colorado 
Mass.  He  made  a  frame  carrying  a  saw  Springs  in  nine  hours  and  returned  next 
arbor  and  jack  shaft  which  he  bolts  upon     day.  a  distance  of  sixty  miles. 


Sun  FrinciKO. 
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CLEVER  BOY'S 
INVENTION 

Y^EARY  of  using  bung- 
"  ling  chalk  and  a  string 
in  describing  circles  on  the 
blackboard  in  working  out 
geometrical  problems,  young 
Ralph  Coxhead,  a  bright 
fifteen-year-old  boy  student 
in  the  Oakland,  California, 
high  school,  has  invented  a 
blackboard  compass  that 
promises  to  prove  a  very 
valuable  accessory  to  all 
school  rooms. 

This  instrument  is  made 
of  aluminum  and  brass,  and 
through  an  ingenious  pivotal 
arrangement  any  desired  di- 
ameter can  be  secured.  The  compass  is 
simple  and  compact,  and  on  either  side  of 
the  aluminum  frame  are  graduated  scales 
to  guide  in  setting  the  point  for  the  de- 
sired diameter.  A  rubber  suction  base 
firmly  attaches  it  to  the  blackboard,  and 
it  can  be  attached  or  removed  in  an  in- 
stant— thus  expediting  work  in  the 
school  rooms. 

Young  Coxhead 
has  already  secured 
a  patent  on  this  in- 
genious device.  He 
has  received  many 
letters  from  me- 
chanical engineers 
and  inventors  high- 
ly commending  his 
invention  and  is 
now  considering 
offers  from  several 
firms  who  would 
adopt  it  as  a  com- 
mercial proposition. 


CUTTING 

PORTS  FOR 

CARGO 

RJOST  of  the 
*'*  sailing  vessels 
built  along  the  At- 
lantic Coast  or  in 
foreign  ports,  are 
designed  primarily 
for  the  transporta- 


MASm  RAlWf  COXHBAD  AW 

HbHasInventbd. 


tion  of  wheat,  coal  and  other 
commodities  of  a  like  nature. 
When  these  vessels  arrive 
on  the  Pacific  coast,  where 
the  chief  article  of  export  is 
lumber,  they  are  seriously 
handicapped  through  not 
having  suitable  ports  for  the 
expeditious  loading  of  large 
timbers.  Hence  many  ships, 
when  wheat  charters  are  not 
to  be  had,  go  to  the  expense 
of  having  ports  cut,  so  as  to 
be  in  a  position  to  qualify  as 
lumber  carriers.  While  it  is 
a  comparatively  easy  matter 
to  cut  ports  where  the  vessel 
is  of  wood,  it  is  a  different 
proposition  where  the  ships 
are  constructed  of  steel 
plates  three-fourths  of  an  inch  in  thick- 
ness. 

The  work  performed  recently  upon  the 
French  ship  Helen  Bloom,  in  Puget 
Sound,  as  shown  in  the  illustration,  was 
done  with  the  aid  of  pneumatic  tools; 
but  even  then  the  cutting  of  two  ports 
each  four  feet  square  took  several  weeks' 
time,  and  cost  about  $2,000. 


GOVERN- 
MENT TURNS 
BUTCHER 

■yHE  lieutenant- 
^  governor  of 
Winnipeg  has  set 
forth  the  advisabil- 
ity of  a  govern- 
ment-owned abat- 
toir, where  small 
butchers  could  have 
their  stock  killed 
and  dressed  as 
needed  and  not  be 
required  to  depend 
upon  private  inter- 
ests. Some  time 
ago,  a  movement 
against  high  prices, 
started  in  Winni- 
peg, with  special 
reference  to  the 
meat  industry;  and 
the  government  will 
enter  the  field. 
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150.000  BEADS  MAKE 
A  VEST 

A  BOUT  one  hundred  and 
'^  fifty  thousand  beads  of 
various  colors  were  used  in 
.  making  the  remarkable  vest 
pictured  on  this  page.  They 
are  strung  on  deer  sinew  an<] 
completely  cover  the  buck- 
skin upon  which  they  are 
stitchefl.  The  design  of  the 
garment  is  very  beautiful, 
representing  in  front,  two 
Sioux  warriors  mounted  on 
galloping  ponies  and  attired 
in  the  war  bonnets  of  the 
tribe.  Each  is  carrying  a 
feather-bedecked  lance.  A 
decorative  symbolic  device 
occupies  the  space  above  the 
figures.     The    back    of    the 


this  attractive  bead  work, 
and  it  will  be  noticed  that 
feathers  are  used  to  give  a 
finishing  touch  to  the  head- 
stall. 

The  owner  of  this  outfit  is 
James  Young  Deer,  who  was 
bom  about  thirty  years  ago 
on  the  Winnebago  Reserva- 
tion in  Nebraska,  the  son  of 
Green  Rainbow.  He  was 
educated  at  Carlisle  and  is 
niarrietl  to  Red  Wing,  a  Car- 
H.-'le  graduate  of  his  own 
tribe. 

J* 
THE  TAPIR 

/^UR  photograph  shows  a 
^^  young  tapir,  an  animal 
known  in  Europe  only  since 
the   end    of   the   eighteenth 


vest  is  no  less  beautiful,  and  likewise 
represents  two  mounted  braves  and  two 
stags  as  well.  The  decorative  grouping 
of  the  figures  is  exceedingly  skillful.  The 
body  of  the  vest  is  of  white  beads,  and 
the  figures  are  blue  and  red. 
Its  weight  is  about  five 
pounds  and  required  a  full 
month's  work  of  a  squaw 
on  the  Pine  Ridge  Reserva- 
tion. The  Indian's  holster, 
cartridge  belt,  cuffs  and 
sleeve  band  are  all  of  the 
same  material,  and  even  the 
saddle  blanket  and  bridle  of 
the   pony   arc   composed   of 


century.  The  tapirs  are  found  in  South 
and  Central  America,  as  well  as  in  south- 
ern Asia,  where  they  live  in  woods  and 
marshy  places.  They  are  peaceable  plant- 
eaters  and  excellent  swimmers,  and  when 
full  grown  are  from  six  to 
nine  feet  long  and  about 
three  feet  high. 

This  little  chap  was  cap- 
tured in  his  early  childhood 
by  an  English  hunter.  He 
looks  like  a  playful  little 
puppy,  all  head  and  feet,  but 
most  puppies  would  be  likely 
to  shy  away  from  his  striped 
sides. 


BUDDHIST  MASKS 

'l  "HE  masks  shown  on  this  page  are 
*  fac  similes  of  those  worn  in  the 
greatest  festival  of 
the  Lamaist  Church, 
the  Losar,  the  New 
Year  Buddhist 
Feast,  held  at  the 
b^inning  of  I'ebru- 
ary.  in  remembrance 
of  Buddha's  victory 
over  the  six  heresies, 
the  victory  of  the 
true  rehgion  over  in- 
fidelity. Dr.  Sven 
Hedin  says  of  its 
celebration  in  the 
monastery  town  of 
Tashi-Lumpo:  "La- 
maism  is  only  a 
corrupt  form  of  pure 
Buddhism,  and  un- 
der an  outward  var- 
nish of  Buddhistic 
symbolism  has  incor- 
porated a  number  of 
Sivaistic  elements, 
and  has  also  retained 
the  superstitions 
which  in  pre-Budd- 
histic  times  found 
expression  in  wild 
fanatical  devil-dances,  rite.s,  and  sacri- 
fices. The  object  of  these  ceremonies 
was  to  exorcise  or  propitiate  the  power- 
ful demons  which  reign 
everywhere,  in  tiie  air,  on  the 
earth,  and  in  water,  and 
whose  only  function  is  to 
torture  men.  Lamas  dance 
in  hideous  masks  with  large 
evil  eyes  and  Mephistophe- 
lian  eyebrows,  distorted  fea- 
tures, and  huge  tusks ;  others 
represent  mythical  wild 
beasts,  all  equally  terrible." 


WHAT  THERE  IS  IN  A  TEAR 

APITILESS,  or  cruel  and  learned 
^^  chemist  lias  analyzed  human  tears. 
Tears  of  love,  tears 
of  regret,  tears  of 
anger,  common 
tears,  obtained  by 
the  use  of  an  onion, 
lie  has  distilled  all, 
evaporated  all, 
weighed  all,  and  this 
is  what  this  terrible 
man  says: 

Human  tears  con- 
tain 984  parts  of 
walcr,  almost  six- 
teen parts  of  salt. 
There  also  enter  in 
very  small  amounts 
of  albuminoids,  some 
organic  matter,  min- 
eral salts,  sulphates, 
chlorines  and  phos- 
phates. 

Is  there  a  differ- 
ence in  composition 
between     sincere 
tears    and    those 
called    crocodile? 
The    specialist    does 
not  tell  us.    Perhaps 
between    true    emo- 
tion and  hypocrisy  there  is  an  appreciable 
difference  in  sulphate  or  chlorine.     Per- 
haps there  is  little  difference,  who  knows? 
A  popular  old  proverb  tells 
US,  "Few  people  have  lived 
without  laughing.  None  have 
lived  without  weeping."    The 
modem  maxim  "keep  smil- 
ing," is  based  on  a  true  psy- 
i      chological,  if  not  physiolog- 
ical principle,  however,  that 
makes    it    worth    while    to 
practice,    at    least    for    the 
sake  of  one's  friends. 
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A  MONSTER  WHALE 

'T'lIE  whale  in  the  accom- 
*  panyhig  photograph  was 
captured  near  Port  Arthur, 
Texas,  on  March  8th,  1910. 
It  is  of  the  tropical  sperm 
species  and  has  been  an- 
nounced authoritatively  as 
being  the  largest  of  its  type 
of  which  (here  is  any  scien- 
tific record. 

The     mam  mat     measured  E-timim 

sixty-three    feet    and    seven       Disfijurimr  ■ 
inches   ami   was   about  300  '"'"'' 

years  old.  Captain  Cot  Pluni- 
nier,  ntate  of  a  local  V.  S.  pilot  boat, 
s^htcil  the  monster  floundering  in  tlte 
sluials  off  the  Port  Arthur  jetties.  The 
crew  sxiccoeiied  in  fastening  a  six  inch 
rt^  about  its  tail  and  brought  him  in. 


electric  connection  is  estab- 
lished, a  gradual  rise  of  tem- 
perature takes  place  to  about 
one  hundred  and  thirty-five 
degrees  Fahrenheit.  The 
body  warms  up  in  the  same 
proportion,  giving  a.  very 
pleasant  sensation.  The  tem- 
perature is  regulated  by  a 
simple  switch,  held  in  the 
hand.  The  connection  may 
be  made  to  any  electric  light 
t  or  NiAs.  circuit,  direct  current  or  al- 

icwii7"noni       temating  current   having   a 
id  men.  difference  of  potential  of  1 10 

volts. 
The  uses  of  this  Electric  Heated  Gar- 
ment are  many- fold  and  the  results  so 
far  obtained  are  favorable.  It  is  recom- 
mended for  invalids  and  is  a  comforting 
possession. 


WHALE  THAT  W.\S  A  ) 


ELECTRIC  HEATED 
GARMENT 


'TWVL  newx-si 
*    ;herA;.cn;,. 
trie     htAiixl 

:  inxientit-m  in 
rs  is  ilw  elec- 
.caniient.     At 

S^ 

o:  »  I..-.- 

■a.ie  up  in  the 
n-ln-  roSe  of 

w.\^3 

rcr::-::- 

iv.  which  TaXXI 

tm". 

::  sp<^:).^: 

;v  c^n>lT^:o:ed 

c-yyr<T  w  :vc  :> 

:--^rre.:.   This 

lVV  is  ;hTYa,:. 

SO   ..;;:■.;   :  v.;   s   or  >    *....< 
4ive::  ;«::";>   .■v;rvt^  to  the 


YHE 


EARRINGS 
EXTRAORDINARY 

HE  most  rcnaricabk  ear- 
rings in  tbc  vorld  are 
worn  by  men.  m  tbc  islands 
of  the  Xias  .\rchqiclagD.  off 
the  west  coast  of  Somatra. 
These  ormiDcnts  arc  thin 
bi.>:^  of  pare  gold,  sonie- 
trr^es  dooble,  Uke  ibe  one 
fhotm  in  tbc  pfaotogr^ili. 
They  deform  tbe  ears  great- 
h-.  bst  in  Xias,  as  well  as 
(I^ewbere.  it  is  considered 
wi->nh  while  to  faffer  in  w- 
der  to  be  beantitaL 


Frimitivb  Fafeh  Making. 


An  AHCHlTHCTtJRA 


nrbiiavarnlng  BSiins  I 
1 1s  qualified 


PRIMITIVE  PAPER 
MAKING 
In  China,  everything  is  re- 
*  duced  to  the  lowest  pos- 
sible terms  of  cost — a  fact 
that  is  illustrated  in  an  in- 
teresting way  by  the  accom- 
panying photograph,  show- 
ing a  primitive  and  inex- 
pensive process  of  paper 
making.  The  raw  material  is 
bamboo  refuse,  which  is 
being  pounded  to  pulp  by  a 
couple  of  huge  hammers  of 
wood.  The  hammers  are 
operated  by  a  water-wheel, 
a  running  stream  doing  the 
work.  The  chinaman  in 
charge  of  the  mill  is  not  seen 
because  he  was  frightened 
away  by  the  c 


"IVAN"  THE 
GREAT 

/^NE  of  the  largest  and 
^^  finest  specimens  of  the 
giant  brown  bears  of  Alaska, 
in  captivity,  is  the  monster 
"Ivan,"  now  in  the  New 
York  zoological  park,  weigh- 
ing nearly  1,000  pounds, over 
eight  feet  in  length  and  four 
and  one-half  feet  high  at  the 
shoulders.  A  picture  of  this 
great  creature  is  shown  in 
the  accompanying  illustra- 
tion. Ivan  was  captured  at 
Muller  Bay,  on  the  Bering 
Sea  side  of  the  Alaska 
Peninsula.  This  is  one  of 
the  few  regions  where  the 
brown  bears  are  now  to  be 
found. 


N  Elephant  Si 
rJDEtDK  out  portion  of  hi 
•Dol  In  the  juaile. 


PROTECTINQ  THE  XRaV  OfEKATOB. 

Cabinet  deaieOed  by  Frencb  imentora  to  prjient  ci 
effMti  on  Aytician  who  uiea  X-Ray  on  patlcnti. 
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LEVELUNG  ROADS 

'T'HE  viagraph  is  an  ingenious  Jnstru- 
*  ment  for  measuring  road-wear.  Its 
principal  working  parts  consist  of  a  steel- 
shod  skate,  shaped  like  a  section  of  an 
ordinary  cart  wheel,  and  a  small  cogged 
wheel,   both  of  which   are   in  continual 


tractors  to  definite  quality  in  laying  down 
and  maintaining  roads,  the  viagraph 
affords  undeniable  proof  of  its  merits, 
for  by  its  use  any  excess  in  the  indicated 
wear  indisputably  convicts  the  contractor 
of  neglect.  The  instrument  is  made  by 
a  well-known  firm  in  Scotland  and  used 
on  English  roads. 


contact  with  the  surface  to  be  tested.  In- 
equalities in  the  road  over  which  the  via- 
graph passes  are  communicated  by  the 
skate  through  the  medium  of  delicately- 
adjusted  levers  to  a  paper-covered  cylin- 
der, upon  which  a  pen  records  a  profile 
of  a  road  traversed  on  a  scale  of  ^4  in. 
to  I  ft.  A  system  of  decimal  dials  shows 
at  a  glance  the  sum  of  the  depth  of  all 
the  inequalities  of  the  road.  Eye  inspec- 
tion cannot  be  relied  upon  in  such  mat- 
ters, for  no  two  persons  would  eetimate 
the  depreciation  alike.     In  binding  con- 


TO  SOLDER  GLASS 

npo  solder  pieces  of  glass  together,  melt 
■*■  95  parts  of  tin  and  add  five  parts 
of  copper,  stir  well  with  a  wooden  rod 
and  the  mixture  will  unite  with  the  glass 
so  thoroughly  that  it  can  be  used  for 
the  connection  of  glass  tubes,  etc.  Add- 
ing half  to  one  per  cent  zinc  or  lead 
renders  the  mixture  more  or  less  hard. 

This  is  a  useful  solder  for  handlers  of 
glass  who  desire  lasting  strength  in 
united  parts  when   impractical  to  weld. 


AN  ELEPHANT'S  B.^THTUB. 


ic  Washington  Zoo. 


BATHTUB  FOR  AN  ELEPHANT 
'T'HE  new  idea  in  the  management  of 
any  "zoo"  requires  that  the  animals 
therein  contained  shall  be  made  as  happy 
as  possible.  This  is  a  matter  not  only  of 
humanity,  but  also  of  business,  inasmuch 
as  wild  beasts  and  birds  in  confinement 
survive  much  longer  if  conditions  are 
such  as  to  render  them  contented  and 
cheerful.  .At  the  zoological  garden  in 
Washington,  for  example,  a  bathtub  has 
been  provided  for  the  elephants.  It  is 
here  shown  in  process  of  construction. 
Lined  with  cement,  it  is  quite  as  luxuri- 
ous, from  the  pachyderm's  standpoint,  as 
the  porcelain  tub  in  which  a  millionaire 
enjoys  his  ablutions.  There  are  no  sil- 
ver faucets,  but  the  supply  of  running 


water  is  unlimited,  several  thousand  gal- 
lons being  turned  on  for  each  bath. 


MOTOR  CAR  A  SWITCH  ENGINE 

THE  remarkable  power  of  the  modern 
*  motor  car  is  indicated  in  the  accom- 
panying illustration  where  it  has  taken 
the  place  of  the  locomotive  about  the 
switching-yard  of  the  motor  car  plant  at 
Detroit  when  a  car  has  to  be  pulled  to 
the  shipping-platform.  In  the  absence 
of  locomotives  the  shipping-crew  fre- 
quently hitched  a  machine  to  the  freight- 
cars  to  pull  them  into  line.  This  is  only 
one  of  a  series  of  remarkable  tests  given 
to  modern  motor  cars  and  is  paralleled 
by  other  stunts  of  ingenious  sort. 
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WHERE   CHEWING 
GUM  COMES  FROM 

THE  chewing  gum  tree 
^  grows  in  Mexico.  But 
the  gum  it  yields  has  no 
flavor — which  is  one  of  the 
most  particular  reasons  why 
it  is  useful  for  the  purpose. 
The  tree  is  known  in  Mex- 
ico as  the  "  chicle"  tree,  and 
the  gum  itself  as  "chicle." 
As  for  the  gum,  it  is  an  ex- 
udation from  the  bark.  In 
the  accompanying  picture,  a 
native  is  seen  in  the  act  of 
climbii^  a  tree  to  gather 
chicle,  using  His  prehensile 
and   educated   toes   to   help 


electric  motor  car.  This  was 
the  invention  of  Moses  G, 
Farmer,  and  excited  an  im- 
mense deal  of  interest  and 
even  wonder.  Mr,  Farmer 
was  an  electrician  of  some 
repute  and  travelled  about 
the  country  giving  lectures 
on  electricity.  In  1847  he 
exhibited  the  car  shown  in 
the  picture,  which  was  of  his 
own  designing,  causing  it  to 
run  on  rails  around  the  lec- 
ture hall,  carrying  four  chil- 
dren. It  is  easy  to  imagine 
how  striking  such  a  novelty 
must  have  appeared  to  audi- 
ences in  that  day. 


After  Curwing  Gnx. 

NutiveclimbiiiB  the -chicle' 
lerf.  of  Meiico. 


National  Mutcum. 

him.  An  ordinary  man 
would  not  be  able  to  climb  a 
tree  in  such  a  fashion. 

The  gum  is  extraordinar- 
ily viscous  and  "chewy" — a 
quality  which  renders  it 
highly  suitable  for  chewing 
gum.  It  is  also  one  of  the 
most  tasteless  things  imagin- 
able, so  that,  being  absolutely 
neutral  in  this  respect,  it  is 
easify  made  to  adopt  any  de- 
sired flavor  by  the  admixture 
of  the  required  ingredients. 


EARLY  TYPE  OF 
MOTOR  CAR 

/~\KE  of  the  most  interest- 
^^  ing  objects  in  the  gov- 
ernment's collection  of  pat- 
ent models,  preserved  in  the 
National  Musetmi  at  Wash- 
ington, is  a  very  early  type  of 


FREAK  ADVERTISING 

A  PIECE  of  advertising 
■**  that  is  designed  to  rack 
the  nerves  is  shown  in  the 
accompanying  photograph. 
A  life  size  model  of  a  man 
is  shown  hanging  perilously 
from  the  eaves  of  a  building 
and  struggling  to  recover 
his  safe  position  on  the  roof. 
The  supposed  victim  is  made 
of  tin,  but  highly  colored  and 
realistically  modeled,  so  that 
a  person  who  was  very 
ignorant  and  very  near  sight- 
ed might  possibly  imagine 
that  he  was  witnessing  a 
tragedy.  In  every  case  the 
unfortunate  man  of  tin  is  in 
the  employ  of  some  leading 
establishment  of  the  town, 
for  he  carries  on  his  back  a 
placard  bearing  the  name  of 
the  Arm,  and  thus  in  his  life 
struggle  advertises  his  owner. 


POPULAR   SCIENCE 


great  value  for  special  needs, 
wherever  either  traction  or 
belt  power  is  required. 


The  Chookbd 


A  CONTRAST 

■VWHEN     man    took     a 
"     crooked  stick  and  be- 
gan to  till  the  soil,  using  first 
the  force  of  his  own  muscles, 
he   made   his   first  step   to- 
ward civilization.     Later  he 
learned  to  apply  the  power 
of  the  animal  to  the  work. 
Upon  cultivating  the  soil,  he 
became  master  of  the  plants 
and  shaped  them  to  serve  his 
purposes.     With    the    plow 
the  savage  life  of  the  hunter 
and  the  nomad  life 
of  the  herder  gave 
way  to  that  settled 
agriculture    that 
now   yields   our 
food     supply     and 
upon    which    rests 
our   modern   civil- 
ization. 

Strangely 
enough,  this  work 
of     plowing     with 

which   man   began        Awondc 

his  systematic 

labor  remains  today  still  his  severest  toil. 

For  man,  as  well  as  animals  on  the  farm, 

the  dusty  and  monotonous  work  of  plow-     laid  across  the  rafters  and  thickly  daubed 

ing  is  the  hardest  drudgery.     Think  of     with   mud,   they   make   a   fairly   water- 


MoDERN  Oil  Tractor  Plow, 


HOME  BUILT  UKE  A 
BASKET 

'T'HE  ramada  is  the  name 
*    by     which     the     woven 
dwelling  of   the   Indians   is 
known    in    the    Southwest. 
The   ramada   i%  constructed 
with  comer  posts  made  of 
forked     Cottonwood     trunks 
set  upright  and  sup- 
porting the  rough 
hewn     Cottonwood 
limbs   upon   which 
rest  the  improvised 
rafters  and  sagging 
roof.      The    walls 
are    filled    in   with 
woven     brush, 
chinked  with   mud 
and    strengthened 
by  long  transverse 
ced  above.       branches,   or  poles 
of  the  ocotilla  cac- 
tus.   These  cactus  poles  are  also   very 
convenient    as    roofing    material ;    being 


the  power  required 
to  pull  a  plow  only 
the  distance  across 
the  room,  and  then 
of  the  eight  miles 
of  furrow- travel  in 
every  acre  of  land. 
The  kerosene-oil 
tractor  shown  in 
one  of  the  pictures 
is  now  being  used 
for  plowing,  for 
seeding,  harvesting,  ^wci 

cultivating,  thresh- 
ing, clover  hulling,  for  haul- 
ing grain  to  the  market,  for 
pumping  water  on  the  farm 
or  at  the  irrigation  plant,  for 
railroad  building,  lumber 
hauling,  for  bringing  ores 
and  other  heavy  materials  to 
railway  points.  In  addition 
to  serving  these  general 
purposes,    it    is     found    of 


House  Made  Like  a  Basket. 


proof  covering  for 
the  primitive  home. 


OBVIATES 

BLASTING 
ANEW  method 
**  of  preventing 
explosions  of  coal 
dust  in  mines  has 
been  tried  in  Ger- 
reiher.  [^j^n    mines,    which 

imder  certain  cir- 
cumstances makes  blasting 
superfluous.  Water  is  intro- 
duced under  high  pressure 
into  a  deep  bored  hole  of  a 
coal  body,  the  hole  closed,. 
and  the  pressure  allowed  to 
act  upon  the  coal  until  water 
is  forced  out  through  the 
fissures.  The  coal  is  thus 
wet  while  loosened. 
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COKE  IN  THE  MAKING 

POAL  to  the  value  of  $23,250,000  is 
^^  turned  into  coke  in  the  state  of  Penn- 
sylvania in  a  sing;le  season.  That  is 
rather  more  than  half  the  total  colfc  out- 
put for  the  whole  country.  Coke  is  em- 
ployed extensively  in  the  manufacture  of 
iron  and  steel  because  of  the  intense  heat 
it  gives  off  and  also  because  of  its  free- 
dom from  troublesome  by-products  like 
tar  and  ammonia,  which  militate  a}>:ainst 
the  use  of  coal.  The  old-fashioned  bee- 
hive oven  is  gradually  giving  way  to  the 
retort  oven  in  which  it  is  possible  to  save 
these  by-products,  which  are  wasted  in 
the  bee-hive  ovens.  The  latter,  however, 
are  still  those  most  commonly  seen. 
They  are  twelve  feet,  three  inches  in  di- 
ameter and  are  fed  with  coal  through  the 
top.  The  fire  is  kept  burning  from  24 
to  72  hours,  when  it  is  extinguished  with 
pure  mountain  water.  The  coke  is  then 
drawn  out  with  heavy  iron  scrapers  and 
loaded  upon  the  cars.  Less  time  is  re- 
quired for  transforming  the  coal  into  coke 
when  the  retort  oven  is  used  and  the  coke 
is  ejected  by  means  of  a  machine  which 
thrusts  a  ram  into  the  oven  on  one  side 
and  forces  it  out  through  an  opening  on 
the  opposite  side  into  the  waiting  cars. 

The  coke-making  regions  are  unpleas- 
ant places  when  the  mills  are  running, 
but  they  turn  out  a  valuable  product. 


WEIGH  YOUR  COAL  WITH  A 
FOOT  RULE 

IT  is  a  useful  thing  to  know  that  coal  in 
the  bin  can  be  weighed  accurately  by 
measurement.  The  following  figures  are 
given  out  by  John  Kjellander,  city  sealer 
of  Chicago,  by  which  the  householder 
may  know  whether  or  not  his  dealer  has 
delivered  him  the  ordered  amount  of  fuel, 
by  measuring  the  cubic  contents  of  the 
bin.     The  table  explains  itself: 

Lbs.  per    Co.  Ii«l 

Lehigh  Lump 55.26  36.19 

Lehigh  Cupola 55.52  36.02 

Lehigh  Large  Egg 56.85  35.18 

Lehigh  Egg  5774  34.63 

Lehigh  Range    58.15  34.39 

Lehigh  Chestnut    : .  58.26  34.32 

Lehigh  Pea 53.18  37.60 

Lehigh  Buckwheat 54.04  37.01 

Lehigh  Dust 57.25  34.93 

I'ree  Burning  Egg 56.07  35.67 

Free  Burning  Stove 56.38  35.50 

I'ree  Burning  Nut 56.88  35.16 

Pittsburgh    46.48  43.03 

Illinois 47.22  42.35 

Hocjting    49.30  40.56 

Indiana  Block 43.85  45.61 

Erie   48.07  41.61 

Ohio  Channel 49.18  40.60 
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Pocahontas  Egg  Lump 50.00  40.00 

Iowa  Lump 50.00  40.00 

Connellsville  Coke 26.30  76.04 

Scranton  Large  Egg 56.85  35.20 

Scranton  Egg 57.75  34.65 

Scranton  Range 58.15  34.40 

Scranton  Nut  .- 58.25  34.30 

Scranton  Pea 53.20  37.60 


NEW  POTATO  DISEASE 

npHE  wart  disease  is  a  new  enemy  of 
*  the  potato  crop  which  is  attracting 
great  attention  in  Europe,  and  which  is 
likely  to  be  introduced  into  the  United 
.  States  at  any  time.  It  affects  the  tubers, 
forming  lar^e,  rough,  unsightly  warts, 
and,  in  severe  attacks,  completely  de- 
stroys the  crop.  Once  the  fungus  gets 
into  the  soil,  it  is  impossible  to  grow  a 
crop  of  potatoes  on  the  land  Tor  several 
years.  The  U.  S.  Department  of  Api- 
culture has  recently  issued  a  circular, 
for  free  distribution,  giving  a  brief  ac- 
count of  this  disease. 


BUZZ-SAW  CUTS  STEEL 
ABUZZ  SAW  which  eats  through 
*^  chrome  nickel  steel  like  wood  is  one 
of  the  modem  machine  tools  which  help 
us  to  cheap  automobiles — and  other 
cheap  things — which  are  good.  The  old 
power  hack-saw  answered  its  purpose 
fairly  well  until  the  steel  makers  got 
busy  and  gave  us  the  new  steel  alloys 
both  hard  and  tough.  The  hack  saw 
might  hackle  a  tool  steel  billet  all  day  and 
not  get  through.  If  it  succeeded  in  saw- 
ing off  a  slice,  the  slice  would  not  be 
likely  to  be  of  uniform  thickness.  More- 
over, the  sawed  surface  would  be  rou^i. 

The  new  invention  saws  ordinary  iron 
at  the  rate  of  an  inch  a  minute.  With  the 
saw  blade  in  good  condition,  it  can  saw 
a  six  inch  bar  of  hard  tool-steel  at  the 
rate  of  three-fourths  of  an  inch  per  min- 
ute. Frequently  it  saves  fifty  per  cent, 
in  the  cost  of  sawing.  The  saving  is  due 
to  the  fact  that  it  saws  a  straight,  smooth 
cut,  that  the  sawed  surfaces  need  not  be 
dressed  and  stock  is  saved.  Some  of  the 
new  steels  cost  a  dollar  a  pound.  When 
a  piece  is  wanted  it  pays  to  saw  off  only 
just  enough  for  the  purpose. 

To  prevent  clogging  of  the  blade  by  the 
tough  steel  chips  and  to  minimize  fric- 
tion, a  stream  of  oil  is  kept  running  on 
the  blade  by  means  of  a  pump.  The  teeth 
are  peculiarly  groimd.  Every  other  tooth 
is  .012  of  an  inch  longer  than  its  neigh- 
bor. These  long  teelh  are  beveled.  They 
make  the  center  of  the  cut.  The  shorter 
teeth  are  ground  square  and  left  the  full 
thickness  of  the  blade.  They  gouge  out 
the  sides  of  the  cut. 
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SPIDER'S  NEST  USED  AS  FLY 
TRAP 

IN  Mexico,  in  certain  localities,  there  is 
*  a  singular  custom  among  the  people 
which  consists  of  suspending 
in  their  apartments  the  nest 
of  a  sociable  spider,  to  which 
theflies  come  and  get  caught, 
thus  ridding  the  houses  of 
disagreeable  guests. 

The  spider  in  question  is 
the  coenothile  gregalis,  of 
the  family  Dictynides ;  it  is 
rather  clumsy,  thick  and 
short,  and  measures  not 
more  than  five  mm.  It  lives 
mostly  on  oak  trees  which  non-Skid  Attache 
grow  at  an  altitude  of  EiwUbIi  in»cniion  fi 
7,500  feet.  ™k?c'i«'';'g'^f. 

These  nests,  which  the  na- 
tives call  mosqueros,  vary  in  size.  They 
sometimes  cover  a  space  of  six  feet.  The 
exterior  of  the  nest  is  composed  of  an  en- 
velope of  two  kinds  of  thread.  One  some- 
what stronger  than  the  other  forms  the 
cables  which,  extending  from  one  branch 
to  another,  constitute  the  cordages  which 
maintain  the  edifice.  The  other  threads 
called  calamistres,  softer  and  glutinous, 
serve  to  capture  the  prey.  The  interior  of 
this  pocket  is  filled  with  a  network  of 
threads  inextricably  entangled.  Among 
them  numerous  cells  and  galleries  are 
skilfully  distributed  which  gives  the  mass 
a  spongy  appearance. 

Many  females  live  in  the  interior  of  the 
nest  and  do  the  housekeeping.  The  males 
do  not  seem  to  reside  in  the  nest,  only 
appear  there  for  a  moment  from  time  to 
time. 


Besides  the  legitimate  proprietors  there 
is  found  in  the  nest  another  very  small 
insect,  the  coleoptere  of  the  species 
Melanopthalma,  upon  whom  seems  to  de- 
volve the  house  cleaning  of  the  habita- 
tion. It  is  the  spider's  valet  de  chambre. 
It  tears  up  in  small  pieces  the  prey  al- 
ready partly  devoured  by  the  coleoptere, 
and  eats  them.  So  they  disappear  and 
the  nest  is  always  perfectly  clean. 

Besides  the  coleoptere  there  is  another 
guest  at  the  table.  It  is  a  murdering 
spider  of  the  Drassides  family  the  Poeci- 
lochroa  convictrix,  who  apparently  find- 
ing an  easy  and  well  assured  existence 
makes  himself  the  guest  of  the  house ;  the 
latter  species  has,  judging  from  appear- 
ances, the  benefit  of  the  daily  captures; 
but  if  for  any  cause  the  usual  food  fails, 
it  is  probable  that  he  has  recourse  for 
his  nourishment,  to  the  coenothile  who 
'  gives  him  shelter.  Each 
year  as  the  rainy  season  ap- 
proaches, the  Indians  go  into 
the  wooded  mountain  region 
to  gather  more  mosqueros 
and  bring  them  back  to  their 
homes.  They  suspend  them 
to  the  ceilings  of  their  rooms 
where  from  that  time  the 
spiders  continue  to  live  as  if 
they  were  at  home.  They 
place  these  nests  not  only  in 
the  rooms  which  they  occupy 
but  in  their  barns  and  sta- 
bles as  well. 


A  Llnbu's  Funhel. 


more  than  Ihree  limes 


POPULAR   SCIENCE 


These  spiders  although  of  very  small 
size  do  not  hesitate  to  attack  insects  much 
larger  than  themselves,  for  instance  the 
gad  fly  and  horse  fly  who  never  give  do- 
mestic animals  any  rest. 

A  curious  thing'  is  that  these  nests 
seem  to  exercise  an  irresistible  attraction 
to  winged  insects,  which  is  owing  per- 
haps to  their  color  or  some  peculiar  odor 
that  our  sense  of  smell  is  not  sufficiently 
subtle  to  perceive. 

The  mosquera  grows  larger  concen- 
trically, so  to  speak,  after  each  capture; 
when  an  insect  comes  and  gets  caught  he 
is  immediately  seized  and  covered  in  a 
cell  by  the  spider  who  makes  him  his 
prey;  the  melanopthalma  comes  after- 
wards and  benefits  from  the  remains  of 
the  capture,  which  he  causes  to  disap- 
pear, leaving  thus  an  empty  place  which 
becomes  a  new  cell  which  will  afterward 
be  occupied  by  the  guest  of  the  house. 

The  colonies  do  not  live  indefinitely. 
During  the  rainy  period,  they  decay,  evi- 
dently by  drying.  Later  they 
are     replaced     when     again 
winged   insects   become   too 
disagreeable. 


STAGE  DECORATION 
AND  LIGHTING 


IT  took  the  trained  eye  of  a 
*  painter,  Mr.  Meriano  For- 
tuny,  of  Venice,  to  discover 
the     fault    of    the    present 


To  Make  Theatrical 
Machine  that  Ihrows  rcflcc- 


method  of  stage  illumination.  Mr.  For- 
tuny  made  extensive  experiments  to- 
gether with  the  Berlin  General  Electric 
Company,  and  now  has 
worked  out  a  new  system,  by 
which  the  stage  decorations 
appear  almost  as  seen  in 
Nature. 

He  uses  arc  lights  exclu- 
sively, the  color  of  which 
more  closely  resembles  that 
of  the  sun  than  that  of  the 
electric  bulbs  heretofore 
used.  In  order  to  obtain  a 
diffused  light,  the  light  is 
nia»^I°"  not  thrown  directly  on  the 
stage,  but  is  reflected  from 
surfaces  of  cloth.  These  consist  of  broad 
strips,  partly  of  light  and  partly  of  dark 
material,  as  shown  in  our  picture,  and  are 
stretched  over  rollers,  so  that  by  turning, 
the  reflecting  surface  can  be  made  bright 
or  dark  to  suit  requirements.  It  can  also 
be  given  any  desired  color,  by  placing 
stained  glass  slides  between  the  arc  lamp 
and  the  cloth.  In  order  that  the  correct 
lighting  effects  may  be  obtained,  this 
machinery  is  regulated  from  a  place  in 
the  audience  in  front  of  the  stage,  and, 
therefore,  the  operator  can  closely  follow 
the  course  of  the  play. 

The  straight  piece  of  background 
which  heretofore  used  to  represent  the 
sky,  is  unnatural,  for  in  Nature  the  sky 
appears  to  us  hke  an  arch.  Mr.  For- 
tuny's  sky  is  round,  as  our  picture  shows. 


TECHNICAL  WORLD  MAGAZINE 


FATAL  CAR  ACCIDENT 

A  BAD  wreck  occurred  recently  on  an 
^^  electric  railway  company's  line  in 
Pennsylvania  where  several  people  were 
killed  and  many  injured.  The  accident 
shown  was  the  thing  which  aroused  the 
councilmen  of  one  good-sized  city  to  ac- 
tion and  they  forthwith  ordered  the  road 
to  suspend  operations.  Besides  the  re- 
markable fact  that  this  accident  caused 
the  road  to  go  out  of  business  the  details 
of  the  accident  themselves  are  very  un- 
usual. The  hill,  of  which  the  photograph 
shows  the  bottom,  is  over  a  mile  long,  on 
an  irregular  grade,  and  the  car  shown 
started  down  filled  almost  to  the  doors. 
The  motorman  tried  to  -stop  but  the  air- 
brake was  out  of  order.  He  then  tried 
the  handbrake  but  the  slippery  rails  and 
the  momentum  of  the  car  carried  it  on. 
At  a  speed  said  by  spectators  to  ap- 
proach forty-five  miles  an  hour,  the  car 
rounded  the  curve  and  had  almost  gotten 
clear  to  go  under  the  bridge  when  the 
rear  trucks  came  off  and  the  front  end 
of  the  roof  shot  up  and  was  crushed  in 
by  the  bridge.  At  the  same  tini^  the  car 
was  sideswiped  by  the  stone  abutments. 
The  photc^raph  shows  the  situation. 


INDIAN  METHOD  OF  CASTING 

l\  the  wonderland,  India,  a  method  for 
*  making  cast  metal  objects  has  been 
used  since  time  immemorial,  which  even 
at  the  present  day  is  quite  frequently  em- 
ployed by  us.  for  making  richly  decorated 
articles.  Our  picture  shows  an  iron  gob- 
let, which  according  to  this  ancient 
method  was  made  as  follows :  A  lump  of 
clay  shaped  like  the  hollow  inside  of  the 
goblet  is  carefully  and  evenly  covered 
with  a  mixture  of  fat  and  wax.  and  all 
parts  of  this  wax  goblet  are  then  thickly 


Pictures  op  the  Cishthote. 

covered  with  clay,  only  a  small  opening 
being  left  at  one  side  as  the  picture 
shows.  This  body  is  then  slowly  dried 
next  to  a  fire,  and  as  soon  as  the  clay  be- 
comes heated,  and  the  moisture  is  evapo- 
rated, the  wax  melts  and  runs  out  of  the 
hole,  leaving  a  hollow  space  inside,  that 
has  the  exact  proportions  of  the  goblet. 
Then  the  metal  is  poured  in,  and  when 
cooled  and  after  breaking  the  clay,  a  per- 
fect article  is  obtained. 


l  C*R    AcaCHNT. 


THE  CINEPHOTE 

A  NIMATED  photography,  for  various 
■**  reasons,  has  until  the  present  time, 
been  reserved  for  professionals  only. 
The  difficulties  are  numerous.  It  de- 
mands bulky  and  costly  material,  and 
delicate  manipulation  is  necessary,  which 
would  be  impossible  to  one  who  does  not 
possess  special  equipment. 


POPULAR    SCIENCE 


The  cinephote  avoids  these  incon- 
veniences and  places  cinematography 
within  the  reach  of  all  amateurs.  The 
views  that  it  is  possible  to  take  with  the 
cinephote  are  by  no  means  equal  to  the 
remarkable  scenes  that  are  registered 
today  by  the  cinematograph,  but  it  is 
interesting  and  accomplishes  the  same 
results  on  a  smaller  scale. 

With  this  instrument  it  is  not  the  reg- 
istering of  prolonged  performances  that 
one  attempts,  but  simply  the  taking  of  a 
momentary  motion.    With  it  an  amateur 
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can  easily  obtain  of  his  friend  or  of  his 
child  a  living  picture. 

The  cinephote  is  composed  essentially 
of  two  instruments,  the  first  serves  to 
take  the  views,  the  second  to  make  them 
move  with  the  desired  rapidity ;  both  are 
automatic,  and  their  mechanism  very  .sim- 
ple. The  taking  of  views  is  effected  on 
a  sensitive  disk  which  takes  25  to  75 
successive  proofs. 


DRUMS  OF  HUMAN  SKULLS 
PICTURED  below  are  two  drums 
*  made  from  human  skull-caps.  Two 
skull-caps  are  required  for  each  drum, 
the  tops  being  fastened  together,  while 
the  drum-heads  are  of  human  skin.  The 
drumsticks  are  the  radius  bones  from 
human  arms,  so  that  these  musical  in- 
struments may  fairly  be  regarded  as  the 
most  gruesome  things  imaginable  in  their 
way.  They  were  brought  from  Thibet 
by  Mr.  W.  Woodville  Rockhill,  our  pres- 
ent Ambassador  to  Russia.  That  is  a 
country  which  is  overrun  with  devils, 
who  would  soon  destroy  all  the  inhabi- 
tants, were  it  not  for  the  efforts  of  the 
priests.  The  Thibetans  impoverish 
themselves  in  bribing  the  "lamas."  as  the 
priests  are  called,  to  scare  the  devils 
away.  Fortunately,  the  lamas  know  their 
business,  and  for  devil-driving  purposes 
they  employ  various  kinds  of  apparatus, 
including  bells  and  human-skin  whips. 
But  the  most  effective  weapons  are  the 
skull  drums — which,  by  the  way,  are 
beautifully  decorated. 


ANCIENT  HUMAN  RELICS 

IN  an  illustration  at  the  top  of  this  page 
the  skull  of  the  woman  of  600,000 
years  ago  is  shown  on  the  left ;  that  of  an 
Englishman  of  60,000  years  ago  in  the 
middle ;  that  of  a  man  of  the  present  day 
on  the  right.  The  woman's  skull,  which 
is  in  the  museum  of  the  Royal  College  of 
Surgeons,  London,  was  found  at  Gibral- 
tar a  good  many  years  ago.  Professor 
Keith  fixes  the  date  of  her  life. 


Gneiome  inslruRicn 
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brigade.  It  will 
climb  any  ordinary 
hill  with  a  load, and 
will  start  water 
through  the  nozzle 
ill  less  than  a  min- 
ute from  the  time  it 
is  placed  in  posi- 
tion. An  extension 
ladder  is  provided 
and  the  pump  is 
operated  by  the 
same  engine  which 
propels  the  vehicle. 

E  Mint.  ** 

r  raided  by  United  Stales  EFFECTS   OF  A 

UVE  WIRE 

THIS  is  not  a  photograph  of  a  malig- 
^    nant  cancer  but  merely  shows  what 

happens  when  a  high-power  wire  breaks 
and  drops  upon  a  cement 
sidewalk.  The  cement  was 
melted  wherever  the  wire 
touched,  and  the  groove  is 
burned  to  a  depth  of  half  an 
inch  or  more  and  glazed  like 
a  piece  of  sewer  pipe.  For- 
tunately no  one  was  walking 
along  the  sidewalk  when  the 
J. .,  wire  .  broke  and  the  little 
souvenir  of  the  passage  of 

walk.  consequence  of  the  accident. 

Those  who  saw  the  result, 
A  MOST  interesting  form  of  turbine  however,  will  hold  distinctly  in  memory, 
^*'  motor  fire  engine  equipped  with  ex-  a  vivid  idea  of  danger  from  the  live 
tension  ladder  is  used  by  the  Glasgow  fire     wire. 


RUNNING  A 

PRIVATE 

MINT 

LJTGH  -  GRADE 

*  '  counterfeiters 
almost  never 
bother  with  mak- 
ng  coins.  There 
is  too  little  money 
that  branch  of 
the  business.  To 
make  satisfactory 
imitations  of  pieces 
of     metal     money,  ^  j^,^^ 

moreover,    requires  Counlerfdlera'  den  iccem 

expensive    machin-  "*^' 

ery — such   machin- 
ery as  those  engaged  in  the  industry  can 
hardly  afford  to  buy.    Whence  it  comes 
about  that  false  coins,  as  an  almost  in- 
variable rule,  are  easy  to  <lc- 
tect.     Those  who  manufac- 
ture them  do  not  long  re- 
main out  of  Jail.    The  outfit 
herewith  shown  is  of  a  com- 
paratively elaborate  kind.    It 
is   a  machine   for   stamping 
2S-cent  pieces,  and  did  fairly 
good  work. 


GLASGOW  MOTOR 

FIRE-ENGINE 


'<. 


DISINFECTING  RAILWAY  CARS. 


I  purifiers  all  cais  by  hcaline  with  Bloam  in  a  sled  lube  from  whicb  Ibe  air  is  pailiaJly 
and  Ihcn  floodinE  with  lor m aldehyde  gm. 


PUNCTURE-PROOF  TIRE 

T^HE  tire  shown  in  this  photograph  is 
^    shod  with  solid  rubber  which  is  ren- 
dered resilient  by  a  system 
of  steel  springs.    This  west- 
ern    invention    will,     it     is 
claimed,    solve   all   the   tire 
problems,    as    there    is    no 
danger     of     punctures     or 
blow-outs.      In     fact,     with 
spring  tires,   a   roadway   of 
broken   glass   and    tacks   is 
ideal.     They  are  claimed  to 
be  practically  indestructible, 
lasting  as  long  as  the  auto-        n™'!""" 
mobile,  and  as  the  average  thai  is  e 

pneumatic  tire  expense  ex- 
ceeds about  75%  of  the  cost  of  oper- 
ating a  car,  they  will  efTect  a  tremendous 
economy.     The   cost   of   manufacturing 
these  tires  is  about 
$15.00  each. so  they 
should   rapidly   re- 
place the  expensive 
and  easily   injured 
pneumatic,  as  they 
are  said  to  be  quite 
as  resilient. 
jt 
i     TUBERCULIN 
FOR  EVERY- 
BODY 

FOUR    hundred 
thousand   flasks  putting  u. 

of       "tuberculin"  GoyernmcDt  work^orj^buB) 


were   distributed   during   the    last   year 

by   the   govetnment   Bureau   of   Animal 

Industry.       As     everybody    knows,     the 

stuff  is  given  to  cattle  by  hypodermic 

injection,  to  find  out  whether 

or   not    they    are    suffering 

from  tuberculosis. 

The  entire  country  looks 
to  Uncle  Sam  for  supplies  of 
tuberculin.  The  states  do 
not  make  it  for  themselves, 
but  apply  to  the  authorities 
at  Washington  for  what  they 
require.  It  is  sent  to  them, 
free  of  charge,  in  glass 
^i>rrut'"'-ti''('a  flasks,  stoppered  with  ab- 
onomicai.  sorbent  cotton   to  keep   out 

germs. 
The  method  of  manufacture  is  simple 
enough.  A  soup  prepared  from  lean 
beef  is  first  sterilized  by  boiling.  Then  a 
few  germs  of  bo- 
V  i  n  e  tuberculosis 
are  put  into  it,  and 
allowed  to  multiply 
for  a  few  hours.  At 
the  end  of  that  time 
the  soup  contains 
billions  of  them. 
They  are  all  killed 
by  heating  the 
soup  again  to  boil- 
ing point,  and  then 
the  stuff  is  ready 
for  use.  Tuberculin 
is  furnished  only  to 
s  remedy      health  officers. 


CuRJDUs  Bkidcb  Neab 


Doing  Awav  with  Hai 


A  NEW  GASUGHTER 


its   original   position   by    means   of   the 
spring  like  action  of  the  rod,  thus  caus- 
VERY  useful  device  has  been  put  on     ing  the  alloy  to  spark  violently.     It  is 
the  market  recently.    A  well  known     even  possible  to  light  gas  lamps  at  the 

top  of  masts,  merely  by  turn- 


scientist  discovered  that 
certain  iron  alloy  on  being 
lightly  rubbed  with  a  file  will 
emit  intensive  sparks  which 
instantly  ignite  gas.  The 
practical  application  of  this 
discovery  consists  of  a  metal 
rod  holding  on  its  top  a  little 
piece  of  this  alloy.  On  the 
lower  end  of  the  rod  is  a 
button  which,  on  being 
pressed,  rubs  the  alloy 
against  a  rough  surface,  and 
the  spark  is  emitted.  Up- 
right and  inverted  lamps 
may  thus  be  ignited.  An- 
other very  useful  application 
which  is  shown  in  the  pic- 
ture is  the  stove  lighter. 
The  alloy  is  fastened  on  the 
end  of  the  lower  leg  which, 
on  being  pressed  upwards, 
rubs  against  a  vertical 
roughened  surface.  In  re- 
leasing the  hand  pressure 
the  lower  leg  jumps  back  to 


A  Cat-Goddbss. 

Uae  ol  E([»ptian  d.-ii 
icf  worshipod  at  divln 


ing-  the  cock,  a  slight  gas 
pressure  starting  a  mechan- 
ism to  light  it.  The  alloy 
itself  is  practically  inde- 
structible and  very  cheap. 


STATUE  OF  A  CAT- 
GODDESS 
It  is  said  that  the  Egyp- 
'  tians  of  old  were  first  to 
domesticate  the  cat.  Un- 
doubtedly they  "worshiped 
the  animal,  considering  it 
sacred,  at  least  in  a  sense,  as 
they  did  the  crocodile  and 
the  ibis.  One  of  the  most 
remarkable  works  of  ancient 
Egyptian  art  is  this  bronze 
statue,  fortunately  well  pre- 
served, which  represents  the 
cat  goddess.  It  is,  indeed, 
very  beautiful,  and  the  face 
of  the  animal  is  well  done. 


Baveaux  Tapestry  of  Hali.sv*9  Comst. 

ion  in  lime  ofWiliiamlh.- Conqueror.    SuppoK-d 


nilian^S"! 


PLOWING  WITH  OXEN  IN  THE  SANDWICH  ISLANDS. 


PRIMITIVE  PLOWING 

MOTWITHSTANDING       that       the 
group  of  Sandwich  islands  belongs 
to  the  United  States  government,  yet  the 
methods   of  cultivating   the 
soil  still  remain  very  primi- 
tive and  crude.    The  accom- 
panying   photograph    shows 
the  favorite  method  of  plow- 
ing.   The  beasts  of  draft  are 
a  species  of   Indian  buffalo 
that  were  originally  brought 
from    the    Orient,    and    are  H^^ih'^i 

smaller    than    the    average  sine 

American  ox.  Instead  of  a 
regular  yoke,  a  crude,  awkward  affair  is 
substituted — a  sort  of  rough  wooden 
collar,  attached  to  which  are  ropes 
wrapped  around  the  horns  of  the  ani- 
mals.   These  are  fastened  to  iron  rings 


that  are  passed  through  the  nostrils  of 
the  patient,  sturdy  creatures.  It  is  by 
means  of  the  ropes  and  rings  that  the 
team  is  guided.  In  the  photograph  a 
young  tourist  was  holding  the  plow. 


REMARKABLE 
AMERICAN  ENGINE 

THE    accompanying    illus- 
*    tration    shows   the   con- 
struction   of    an    enormous 
'°''*"'/^"'        Corliss    engine     for     heavy 
■  rsil.  duty   in   rolling  mill   service 

at  the  works  of  one  of  the 
great  American  steel  companies.  This 
engine  was  designed  for  a  22  inch  mill 
and  has  a  total  weight  of  750,000  pounds. 
This  engine  was  built  at  Hamilton,  Ohio, 
and  develops  5,000  horsepower. 


ENGINE  THAT  WEIGHS  7. 
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TO  TURN  OFF 
ELECTRIC    LIGHTS 
AUTOMATICALLY 

'l  "riE  accompanying 
*  sketch  shows  an  ar- 
rangement by  which  an 
alarm  clock  may  be  used 
to  turn  out  the  lights  at  any 
desired  time.  A  cord  is 
fastened  to  the  alarm  key 
on  the  clock  so  that  it  will 
wind  up  when  the  spring 
unwinds.  This  cord  should 
be  connected  to  a  trigger, 
as  shown,  which  will  be 
pulled,  and  release  the  han- 
dle of  a  knife  switch  to 
which  the  lights  are  con- 
nected. The  strap  sprjng 
will  throw  the  knife  switch 
(Wt  when  the  handle  is  re- 
leased. 

INGENIOUS  TELE- 
PHONE  DIRECTORY 


;3-Shgif 


DEUVERING 
LETTERS  BY  PHONE 

•THERE  has  been  for 
^  some  years  more  or  less 
complaint  of  the  non-deliv- 
ery of  mail  on  Sundays  in 
London.  An  arrangement 
has  now  been  made  by  the 
British  post-office  by  which 
letters  posted  in  the  coun- 
try on  Saturdays  can  be  de- 
livered in  London  by  tele- 
phone on  Sundays.  When 
it  is  desired  to  have  the 
contents  of  the  letter  tele- 
phoned on  Sunday  it  is  in- 
closed in  an  envelope  ad- 
dressed to  the  central  tele- 
graph office  in  London, 
and  a  broad  line  is  marked 
across  the  envelope  from 
top  to  bottom.  Postage 
stamps  to  the  value  of  three 
pence — six  cents — forcvery 
thirty  words  are  forwarded. 
The  postmaster  -  general 
states  that  the  new  scheme,  while  giving 


AN  excellent  adjunct  for  the  telephone 

'"^  is  a  device  intended  to  supplement     considerable  additional   facilities   to   the 
the  cumbersome  and  burdensome  direc-     public,  will  add  little  or  nothing  to  the 


tory.  It  consists  of 
a  circular  disk  with 
indexed  divisions 
for  the  insertion  of 
the  names  of  per- 
s  o  n  s  frequently 
called.  It  is  in- 
tended to  be  placed 
on  the  telephone 
transmitter  and  the 
lower  disk  is  re- 
volved until  the 
opening  discloses 
the  name  and  num- 
ber desired.  With 
this  device  the 
number  is  always 
directly  in  front  of 
the  person  talking 
and  removes  the 
difficulty  of  endeav- 
oring to  remember 
the  telephone  num- 
ber desired.  This 
is  the  invention  of 
an  Ohio  man  and 
is  useful. 


amount  of  Sunday 
attendance  by  the 
post  -  office  staff. 
The  telephonists 
and  others  who  will 
deal  with  the  mes- 
sages in  London 
must  in  any  case  be 
on  duty,  the  tele- 
phone exchanges 
being  open  all  Sun- 
day. On  the  other 
hand,  there  will 
probably  be  some 
reduction  in  the 
force  now  em- 
ployed to  deliver 
telegrams  and  ex- 
press messages  on 
Sundays. 

The  plan  is  sus- 
ceptible of  applica- 
tion in  many  other 
cities  and  may  be- 
come useful  when 
Sunday  messages 
are  important. 
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IN    THE    YEAR    OF    THE    COMET 

By 
BAILEY    MILLARD 


STAGGERING  questions,  not  un- 
like some  of  the  posers  with 
which  children  stump  their 
elders,  have  been  put  to  many 
scientific  men  in  relation  to  the 
supposed  effect  of  Halley's  comet  upon 
our  pleasant  planet.  Over  and  over  again 
have  the  wise  ones  been  asked,  Was  the 
comet  responsible  for  the  unprecedented 
atmospheric  and  seismic  disturbances  that 
brought  so  much  woe  to  the  human  race 
during  the  first  half  of  the  present  year? 
Is  a  man  a  superstitious  fool  to  blame 
any  of  those  cataclysmic  upheavals,  de- 
vastating inundations,  terrible  typhoons, 
frightful  and  unseasonable  frosts  and 
snows,  or  unprecedented  heat,  upon  the 
comet?  On  this  misty  subject  of  comet- 
ary  influence  upon  mundane  affairs  are 
the  scientific  any  wiser  than  the  unscien- 
tific? 

I  own  that  I  have  done  my  fair  share 
of  this  questioning,  and  that  I  have  been 
as  free  as  anyone  possibly  could  have 
been  in  putting  these  posers  to  astronom- 
ical and  meteorological  experts  in  various 
parts  of  the  country.    The  astronomers, 

judging  by  their  replies, 
have  been  too  busy 
squinting  into  their  tele- 
scopes or  computing  the 
mass  of  the  comet,  or 
figuring  out  the  chem- 
ical  constituents   of   its 


tail,  to  have  looked  about  them  for  evi- 
dences of  the  physical  effect  of  the  er- 
ratic visitor  upon  this  planet.  They  have 
been  millions  of  miles  away  in  interstel- 
lar space,  and  have  hardly  considered  it 
worth  while  to  look  down  upon  the  good 
gray  earth  and  see  what  has  been  hap- 
pening there.  Some  of  the  star-gazers 
who  have  essayed  to  reply  to  my  ques- 
tions have  either  denied  the  logic  of  my 
premises  or  have  evaded  the  points  set 
forth.  Even  so  liberal  a  speculator  upon 
astronomical  subjects  as  Dr.  Edward  S. 
Holden,  formerly  director  of  the  great 
Lick  Observatory  in  California,  replied: 
"I  have  nothing  to  say  for  publication  on 
the  possible  effect  of  comets  upon  our 
earth  as  to  weather,  etc." 

I  have  found  the  meteorological  au- 
thorities as  little  given  to  speculation 
upon  this  highly  important  subject  as  the 
astronomers.  Willis  L.  Moore,  Chief  of 
the  United  States  Weather  Bureau, 
wrote  to  me  from  Washington  in  May: 
"I  beg  to  state  that  this  bureau  has  no 
observations  that  would  support  a  view 
that  there  is  any  such  influence." 

The  question  that  most 
bothers  all  scientific  in- 
vestigators in  this  con- 
nection is,  May  not  the 
comet  have  exerted  a 
great  magnetic  influence 
upon  the  earth  and  may 
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not  that  influence  have  been  expressed  in  the  abnormal  meteor- 
ological conditions  which  certainly  existed?  Here  is  a  field 
that  few  have  explored  and  none  fully,  and  yet  nearly  all  the 
scientists  are  willing  to  admit  that  in  it  lie  immense  possibilities. 

On  searching  the  literature  of  the  subject  it  will  be  found 
that  few  modern  investigators  have  committed  themselves  to 
the  theory  of  cometary  influence  of  any  sort  upon  the  physical 
conditions  of  the  earth  or  its  atmosphere,  and  those  who  have 
done  so  are  generally  regarded  as  empiricists.  But  on  the 
other  hand  I  fail  to  find  that  any  exhaustive  or  even  fairly 
studious  attempts  have  been  made  by  scientific  men  of  high 
rank  in  support  of  the  hypothesis  or  against  it. 

If  a  layman  who  approaches  the  subject  hat  in  hand,  with 
great  diffidence  and  with  all  due  deference  to  the  opinions  of 
scientific  investigators,  may  be  permitted  to  make  a  suggestion, 
it  is  that  too  little  attention  has  been  paid  to  this  important 
matter.  For  example,  no  one  has  taken  the  trouble  to  ascertain 
by  thorough  examination  and  comparison  of  meteorological 
records  whether  comets  might  have  any  relation  to  the  weather 
or  whether  they  might  be  in  any  way  responsible  for  seismic 
disturbances.  In  referring  to  this  subject,  Prof.  George  Fred- 
erick Chambers,  the  well-known  English  writer  upon  astro- 
nomical phenomena,  says,  with  an  obvious  sneer,  that  such  an 
investigation  might  afford  profitable  occupation  for  those  who 
are  fond  of  "shooting  the  air." 

Now  I  am  not  fond  of  shooting  the  air,  but  I  will  claim  the 
same  privilege  as  that  enjoyed  by  the  scientist  speculating 
upon  what  I  can  lay  hold  of  by  way  of  physical  fact.  And  my 
facts  are  not  gathered  from  the  misty  realms  of  interstellar 
space,  but  from  what  has  actually  happened  upon  this  solid 
and  perfectly  obvious  planet.  What  study  I  have  made  of 
the  records,  though  far  from  adequate,  because  the  task  is  a 
tremendous  one  and  should  be  undertaken  by  experts  only, 
proves  conclusively  the  fact  that  those  years  commonly  known 
as  "comet  years"  have  invariably  included  seasons  of  phe- 
nomenal atmospheric  disturbance  and  unseasonable  weather. 
Abnormal  heat  and  abnormal  cold,  abnormal  drought  and 
abnormal  rainfall  have  been  visited  sporadically  on  the  earth's 
surface  during  such  years.  There  have  also  been  great  earth- 
quakes, great  wars  and  great  disasters  during  those  years. 
After  making  due  allowance  for  the  credulity  of  the  super- 
stitious in  attributing  these  things  directly  to  comets,  may  we 
who  are  not  in  the  least  superstitious  be  excused  for  attempting 
so  to  attribute  them?'  With  the  testimony  of  the  records  at 
hand,  it  is  not  to  be  wondered  at  that  the  people  of  all  ages 
have  looked  upon  the  approach  of  comets  with  dire  misgivings 
and  even  with  great  dread. 

We  do  not  have  to  go  away  back  to  uncertain  historical 


mi 


such  a  long-,  unbroken  series  of  successive  days  with  the  tem- 
perature above  the  normal  and  at  the  same  time  such  a  persist- 
ent   absence    of   pre- 
cipitation." 

In  the  latter  part  of 
April  such  tricks 
were  played  with  the 
thermometer  that 
those  who  read  it 
could  hardly  believe 
their  eyes.  With 
freezing  temperature 
in  Louisiana,  the  sun 
blazed  fiercely  in  the 
north,  the  thermal 
gauge  registering  86 
degrees  above  zero  at 
Medicine  Hat,  in  Sas- 
katchewan, Equally 
torrid  weather  was  re- 
ported from  New- 
foundland and  Nova 
Scotia.  At  the  same 
time  a  frightfully  de- 
vastating frost  dam- 
aged crops  through- 
out the  Middle  West 
and  the  South  to  the 
extent  of  five  hundred 
millions  of  dollars.  In 
the  extreme  South- 
west all  April  records 
were  broken  for  high 
temperature,  from  Los 
Angeles  100  degrees 
being  reported.  While 
this  was  going  on  ten 
inches  of  snow  fell  in 
Michigan  and  there 
were  other  heavy  falls 
in  Illinois,  Iowa  and 
other  near-by  States, 
Most  extraordinary 
'  conditions 

ported  from  other 
parts  of  the  globe  dur- 
ing the  spring  season. 
There  was  a  terrific 


less  apparatus  of 
ocean  steamers.  Sev- 
eral large  meteors  tell 
upon  the  earth,  one  of 
them,  reported  from 
El  Paso,  setting  lire 
to  a  forest. 

This  is  the  record 
for  the  first  five 
months  of  the  comet 
year  1910 — the  year 
tliat  is  witnessing  the 
return  of  Halley's 
brilliant  astral  visitor, 
which  happens  along 
this  way  once  in  about 
seventy-five  years. 

Now  let  us  proceed 
backward  along  the 
line  of  historic  comet 
Years.  On  March 
17.  1906,  Professor 
Ross     discovered     a 


lowed  without  a  tele- 
scope for  several  days. 
There  were  four 
comets  that  year  and 
it  was  a  year  of  most 
remarkable  atmos- 
pheric disturbance,  as 
well  as  bloodshed,  for 
it  witnessed  the  war 
of  the  British  with 
Arabi  Pasha's  forces 
and  the  bloody  battle 
of  Tel-el-Kebir.  All 
over  the  world  un- 
usual weather  was  re- 
ported and  there  were 
great  storms  and 
floods.  Abnormal 
conditions     prevailed 

throughout  the  United        -... .-  ~r . . «««.  -.-™  -.^i-. 
States,  many  stations  i-osition  os  skptembbr  i*. 

reporting  '  unseason- 
able heat  and  cold.  At 

many  of  the  Atlantic  Coast  stations  the  greatest  ramfalls  for 

January,  April  and  September  in  forty  years  were  reported, 

and  all   May  records 

for   low   temperature 

were  broken. 

Next  we  go  back  to 
Coggia's  comet  of 
1874  during  which 
year  Spain  was  in  the 
throes  of  the  bloody 
Carlist  war.  In  that 
country  the  comet  was 
seen  at  its  brightest. 
Abnormal  weather 
conditions  prevailed 
everywhere.  In  this 
country,  beside  the 
great  storms,  there 
were  frightfully  de- 
vastating frosts,  and 
there  was  the  lowest 
monthly  mean  tem- 
perature for  April 
ever  recorded.  An  im- 
PoiNT  Rkached  shptkhber  26,  mense    meteorite    fell 


in  Turkey  in  May. 
On  the  night  of  Au- 
gust 9th,  Prof.  Daniel 
Kirk  wood  witnessed 
in  Indiana  the  fall  of 
160  meteors  in  one 
hour. 

Preceding  this  we 
have  the  comet  of 
1861,  the  brightest  of 
the  nineteenth  cen- 
tury. Its  coming  was 
heralded  as  a  token  of 
the  Civil  war,  and  in 
1862  there  was  a  "sec- 
ond civil  war  comet" 
of  a  very  peculiar  ap- 
pearance, with  jets  of 
flame  flaring  from  its 
head.  All  over  the 
world  abnormal 
weather  conditions 
prevailed  during  those 
years.  The  summer 
»„.,,., .t I .M^K„.ni«.»,i...  of  1861  was  hot  and 
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Camhka  as  a  Big  Blur  of  Light.  Unprecedented  on  the 

continent  of  Europe 
and  particularly  in  Italy,  which  suffered  greatly  from  drought. 
While  I  do  not  purpose  making  this  paper  an  historical  one 
nor  to  cite  too  many  examples  of  what  Professor  Chambers 
calls  "shooting  the  air"  I  may  be  pardoned  for  referring  back 
to  1811  and  to  the  unusual  meteorological  conditions  of  that 
year,  during  which  "Napoleon's  Comet"  blazed  from  the  sky 
and  continued  to  be  visible  for  seventeen  months.  This  was 
one  of  the  hugest  and  most  famous  comets  of  the  nineteenth 
century,  and  while  it  was  lighting  the  heavens  Napoleon  Bona- 
parte invaded  Russia  after  gathering  together  the  greatest 
army  ever  assembled  in  Europe.  This  was  a  peculiarly  hot 
year  in  England,  France  and  Spain.  In  Portugal,  where  the 
summer  was  intensely  warm,  there  was  vinted  the  celebrated 
"comet  wine"  which,  because  of  its  excellence,  commanded  a 
very  high  price  and  was  kept  in  the  cellars  of  wealthy  men  for 
over  sixty  years,  to  be  brought  out  on  only  great  occasions. 
This  vintage  is  declared  by  experts  to  have  been  the  best  ever 
produced  in  Europe.  Its  excellence  was  attributed  to  the 
phenomenal  and  unprecedented  heat  of  that  year,  for  "although 
the  grapes  were  small,  their  quality  was  of  the  best." 
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Mr.  Edwin  Emerson,  author  of  "A  History  of  the  Nine- 
teenth Century,"  has  published  a  book  called  "Comet  Lore," 
in  which  he  sets  forth  in  detail  the  wars  and  catastrophes  that 
have  occurred  during  the  comet  years  dating  back  as  far  as 
1841,  B.  C.  While  much  of  the  information  contained  in  this 
book  is,  as  to  the  earlier  appearances  of  comets,  necessarily 
vague,  it  will  well  repay  the  reader  who  cares  to  delve  into  the 
supposed  effects  of  these  erratic  heavenly  visitors  upon  mun- 
dane affairs.  Mr.  Emerson  has  gathered  no  meteorological 
data,  and  he  informs  me  that  he  is  not  a  believer  in  the  influ- 
ence of  comets  upon  terrestrial  conditions.  But  another  recent 
writer  on  cometary  lore,  Mr.  Edwin  Fairfax  Naulty,  declares 
in  an  article  published  in  Collier's  Weekly  that  comets  do  cause 
local  disturbances.  "There  has  been  and  will  be,"  writes  Mr. 
Naulty,  "unseasonable  weather,  auroral  displays,  magnetic 
disturbances  and  other  phenomena;  but  these  are  not  to  be 
feared  as  involving  the  destruction  of  the  human  race  or  its 
planet." 

When  Mr,  Naulty  refers  to  "magnetic  disturbances"  he  has 
probably  put  his  finger,  though  perhaps  unwittingly,  upon  the 
vital  point  of  the  whole  matter  of  the  influence  of  the  comet 
upon  the  earth.  In  conversation  with  Prof.  S.  A,  Mitchell  of 
Columbia  University,  who  has  written  several  valuable  papers 
on  Ilalley's  and  other  comets,  I  learned  that  that  gentleman 
was  committed  to  the  theory  that  the  tail  of  the  comet  is  not 
so  gaseous  in  its  composition  as  electric,  and  this  is  the  latest 
view  of  several  other  astronomers.  From  the  enormous 
nucleus  of  the  comet  over  200,000  miles  in  diameter,  or  more 
than  twenty  times  that  of  our  earth,  are  emitted  billions  upon 
billions  of  those  mysterious  particles  known  as  electrons,  and 
these  spreading  out  over  hundreds  of  millions  of  square  miles 
of  space,  might  easily  exert  some  sort  of  influence  upon  our 
earth,  particularly  by  way  of  atmospheric  disturbance.  Should 
cometary  influence  be  proved  to  be  purely  magnetic,  then  the 
abnormal  heat  and  cold,  violent  winds  and  even  earthquakes 
might  be  accounted  for.  The  difficulty  in  the  adaptation  of 
this  theory  lies  in  the  fact  that  dynamic  meteorology  is  some- 
thing of  which  we  know  as  little  as  we  do  of  the  people  of 
Mars, 

What  causes  the  changes  in  the  weather?  Professors  of 
meteorology  will  glibly  inform  you  that  they  are  the  result  of 
peculiar  distribution  of  barometric  pressure.  But  what  causes 
the  peculiar  distribution  and  to  what  extent  is  it  affected  by 
magnetic  conditions  they  are  unable  to  answer.  Present  day 
meteorologists  are  like  certain  species  of  jellyfish,  groping 
about  the  abysses  of  the  ocean  floor  to  which  they  are  confined. 
Little  they  know  what  is  above  that  floor.  It  is  time  that 
they  sought  the' surface. 


Professor  A.  Lawrence  Roth  of  the  Blue  Hill  Meteorological 
Observatory  says:  "The  methods  employed  in  formulating 
weather  forecasts  are  essentially  those  empirical  rules  which 
were  adopted  at  the  inception  of  the  work."  And  again  he 
remarks:  "The  cause  of  atmospheric  electricity  has  always 
been  an  enigma  to  meteorologists,  but  the  discovery  of  ions  or 
electrons  has  thrown  some  light  on  this  question," 

Of  iate  years  the  plan  of  sending  up  kites,  so  equipped  as 
to  register  the  thermal  conditions  at  high  altitudes,  has  been 
pursued  by  government  observers,  and  a  height  of  over  23,0Q0 
feet  has  been  attained,  but  the  results  of  this  work  have  been 
futile  thus  far.  To  study  the  effects  of  Halley's  comet  upon 
our  atmosphere  the  government  sent  Up  twenty  balloons  from 
Fort  Omaha  in  May,  but  no  report  has  been  made  up  to  this 
present  writing. 

James  H.  Scarr.  District  Weather  Forecaster  in  New  York, 
tells  me  that  he  believes  the  next  great  step  in  the  science  of 
meteorology  will  be  in  the  field  of  magnetic  influence  upon 
our  atmosphere,  and  this  is  the  opinion  of  many  other  men 
in  his  line  of  work. 

Plainly  we  are  children  in  this  branch  of  research,  and  the 
man  who  definitely  promulgates  the  theory  of  the  magnetic 
influence  of  comets  upon  the  earth  and  brings  any  sort  of 
proof  to  bear  out  his  theory  will  be  hailed  as  a  great  discoverer. 

The  discovery  of  Professor  Arrhenius,  the  Swedish  scientist, 
that  the  pressure  of  light  emanating  from  the  sun  causes  the 
tails  of  comets  to  stream  away  from  it,  as  they  invariably  do, 
though  smiled  at  when  first  announced,  is  now  generally 
accepted.  But  it  is  still  a  great  problem  with  astronomers  as 
to  what  a  comet's  tail  really  is.  Professor  W.  H.  Pickering, 
along  with  some  other  students  of  the  subject,  declares  that 
the  tail  is  composed  of  gas.  I'rof.  Harold  Jacoby  makes  the 
astonishing  statement  that  there  is  not  more  than  one  molecule 
of  comet-tail  gas  to  the  cubic  mile,  which  is  equivalent  to  saying 
that  on  no  account  could  there  be  the  slightest  effect  from  this 
gas  upon  our  atmosphere.  This  one-mo  lee  ule-to-a-mile  theory 
has  raised  a  laugh  among  the  scientists,  among  whom,  however, 
there  is  great  dissension  as  to  the  elements  of  which  a  comet's 
tail  is  composed, 

Flammarion's  picture  of  the  people  of  this  planet  being 
killed  by  the  poisonous  gases  of  a  comet's  appendage  has  been 
proved  to  be  a  purely  fanciful  one,  as  the  great  comet  of  1882 
passed  within  four  thousand  miles  of  the  earth  which'  must 
have  been  completely  enveloped  by  the  mysterious  gas,  electric 
field  or  whatever  else  it  may  be,  and  yet  no  one  felt  any  direct 
effect,  though  that  there  was  atmospheric  disturbance  of  a 
high  degree  is  argued  from  the  fact  of  the  abnormal  weather 
of  that  year  to  which  I  have  referred  already  in  this  article. 


WHAT   IS   THE   FIREFLY'S   SECRET? 

By 


ROBERT    A.    SANBORN 


ECONOMICALLY  considered, 
the  best  artificial  light  of  today 
is  a  spendthrift.  It  is  a  prodigal 
servant,  and  perhaps  you  never 
suspected.  Take  the  example 
of  the  most  modern  illuminator,  the  mer- 
cury arc.  Of  all  the  energy  distributed 
from  the  tube  you  get  just  3.8  per  cent. 
From  the  tungsten  lamp,  the  next  best, 
you  are  allowed  but  1.3  per  cent  out  of 
the  total  energy  radiated.  Out  of  the  car- 
bon glow  lamp  man  draws  but  a  beggarly 
.43  of  one  per  cent.  From  the  gas 
burner  even  less.  Viewed  then  as  an  in- 
vestment of  physical  energy  our  best 
light  is  as  wild  as  the  wildest  wild-cat 
mining  scheme.  True,  man  gets  what 
he  asks,  good  lighting,  but  in  the  process 


of  securing  it  he  is  imitating  Nature  at 
her  worst,  as  a  waster  of  tons  of  ma- 
terial to  produce  a  speck.  It  is  rather 
staggering  to  learn  that  while  modern 
science  has  given  us  better  light,  that 
light  is,  from  the  standpoint  of  economy, 
but  a  very  little  more  efficient  than  the 
sperm  candle  of  our  grandfathers. 

Now  let  us  see  what  Nature  can  do 
in  this  line  when  she  really  tries  to  be 
thrifty.  Let  us  witness  the  vagrant 
sparkling  of  the  firefly  in  the  midsummer 
dusk,  seeing,  for  the  moment,  not  merely 
a  spectacle  of  beauty  but  an  illuminator 
of  extraordinary  efficiency.  Consider 
this,  that  practically  all  the  energy  given 
forth  by  the  firefly  is  in  the  form  of  light 
waves,  and  that  of  this  light  96.5  per 


cent  is  efficient  to  the  eye.  Though  this 
light  is  so  small  that  it  would  tal;e  1,600 
of  the  insects  to  equal  the  brilliancy  of 
one  candle,  yet  this  should  not  diminish 
our  respect  for  the  firefly  since  in  manu- 
facturing his  light  he  expends  but  one 
ten-thousandth  as  much  energy  as  does 
the  candle  in  producing  an  equal  quantity 
of  radiance.  More  than  this,  the  firefly 
would  have  to  expend  99  times  as  much 
energy  as  he  does  to  bring  his  light  to 
3S  low  a  point  of  efficiency  as  our  best. 

The  question  to  be  solved  is,  what  is 
the  composition  of  the  light-giving  ma- 
terial in  the  firefly?  Although,  it  has 
been  demonstrated  that  an  electric  cur- 
rent quickens  the  firefly  light,  though 
he  flourishes  in  the  sultry  months  and  is 
gayest  in  sultry  places  when  and  where 
there  is  much  free  electricity  in  the  air, 
yet  it  is  hardly  probable  that  the  insect 
has  the  function  of  an  electric  battery. 
He  is  certainly  not  incandescent  since 
his  substance  could  not  comfortably  en- 
dure the  temperature  of  2,000°  Fahr. 
which  our  incandescent  materials  re- 
quire. His  light,  answers  the  biologist, 
is  simply  the  product  of  the  combustion 
of  oxygen  and  carbon  compounds,  such 
as  commonly  goes  on  in  all  material 
substances.  Only  here  the  combustion 
is  of  such  a  nature  that  instead  of  merely 
radiating  the  waves  of  animal  heat  as  is 
usual,  there  is  a  rapid  vibration  caused 
in  the  surrounding  ether,  producing  the 
waves  to  which  our  visual  organs  are 
sensitive.     In   his   case   Nature   desires 


nothing  but  light  and  produces  this  with 
the  least  possible  waste. 

It  remained  for  a  Japanese  biologist, 
S.  Watase,  to  present  most  plausibly  and 
clearly  a  theory  as  to  what  goes  on  in 
the  light-giving  cell  of  the  firefly.  He 
describes  the  contents  of  the  cell  as  a 
fatty  substance,  consisting  of  yellowish, 
white  granules.  This,  he  concludes,  is 
a  waste  product  cast  off  in  the  growing 
process  of  the  living  tissues  of  the  insect. 
Now  instead  of  the  usual  excretory 
channels  Nature,  for  an  unknown  reason, 
has  provided  the  insect  with  a  system 
of  capillaries  that,  investing  and  con- 
necting with  the  cell,  bring  into  it  from 
the  outside  air,  oxygen,  to  bum  tip  this 
dead  material.  And  because  ol  the 
peculiar  chemical  composition  of  this 
waste  product  the  bon-fire  that  happens 
when  oxygen  mixes  with  it  yields  all 
light  and  no  heat.  It  would  be  dis- 
tinctly worth  man's  while  to  learn  just 
how  to  build  this  kind  of  a  bon-fire. 

When  he  does  know,  as  he  surely  will 
when  he  buckles  down  to  the  problem, 
he  will  perhaps  contrive  to  go  the  bug 
one  better,  in  producing  a  light  of  more 
efficient  color  than  the  intense  green  of 
the  native  firefly.  The  last  analysis  is 
then  waiting  action  by  the  physiological 
chemist.  Professor  Langley  has  written: 
"Nothing  forbids  us  to  suppose  that  it 
— the  firefly  light — may  one  day  be  pro- 
duced by  some  process  of  the  laboratory 
or  manufactory."  And  more  than  one 
scientist  is  making  the  attempt. 


IT  is  expected  that  the  next  eighteen 
months  will  see  the  culmination  of 
one  of  the  greatest  colonization 
movements  in  history,  for  during 
that  time  it  is  schemed  to  build  and 
populate  220  towns  in  the  Dominion  of 
Canada,  an  average  of  one  town  for 
every  other  week  day  in  that  year  and  a 
half!  By  the  middle  of  1911,  if  Cana- 
dian government  officials  are  not  wrong 
in  their  estimate,  these  220  towns  will 
have  their  official  places  and  names  on 
the  map  of  Canada,  populations  of  from 
one  hundred  to  a  thousand  people  each, 
and  they  will  have  been  made  largely  by 
good  American  citizens  from  over  the 
border. 

Never  has  a  more  interesting  or  a 
more  unusual  scheme  for  the  develop- 
ment of  a  country  been  undertaken  than 
this,  and  that  it  will  undoubtedly  succeed 
IS  assured   by   the   fact  that   both  the 


Government  and  the  great  Railroad  in- 
terests of  the  Dominion  are  behind  it. 
Recently  Andrew  D.  Davidson,  one  of 
the  big  men  of  the  Canadian  Northern, 
said  to  me,  "I  will  show  you  how  towns 
and  cities  are  bom,  as  they  have  never 
been  bom  in  any  country  in  the  world 
before;  I  will  show  you  how  within  a, 
year  or  two  a  vast  wilderness,  a  thousand 
miles  in  width,  is  to  be  populated,  so  that 
from  one  town  you  will  almost  be  able 
to  see  the  smoke  of  the  next." 

And  he  did.  Today  the  greatest  rail- 
road building  epoch  in  the  history  of  any 
country  is  in  progress  in  Canada,  not- 
withstanding that-  she  already  has  more 
mileage  according  to  population  than 
any  other  nation  on  earth.  Nine  thou- 
sand miles  are  projected  or  under  con- 
struction. The  new  Grand  Trunk  Pa- 
cific is  stretching  from  coast  to  coast. 
The  Canadian  Pacific  is  throwing  out 
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lines  right  and 
left.  The  Cana- 
dian Northern 
has  5,000  miles 
and  will  soon 
have  3,000  more. 
I  followed  con- 
struction gangs 
into  the  un- 
broken    wilder- 

KoH.  Frank  Olivrr.Min-        neSS     of     the 

H^»d  °'i  the  imn^''rat'ion      "orth,   and   into 

Di-partmcnlofthi-Dominion.        the  mountains  of 

the  west,  ate 
moose  meat  with  the  railroad  build- 
ers and  chatted  with  the  factors 
of  Hudson  Bay  Posts,  and  I  found 
railroads  penetrating  everywhere.  But 
the  most  wonderful  thing  that  I  found 
was  the  great  scheme  of  the  Government 
and  the  Railroads,  which  is  already  in 
operation,  for  the  building  and  populat- 
ing of  these  220  towns.  This  scheme  is 
hardly  known  in  the  Dominion  itself.  It 
has  not  been  exploited,  for  good  reasons 
which  the  Government  and  the  Railroads 
have  kept  to  themselves. 

On  the  new  Grand  Trunk  Pacific 
westward  from  Winnipeg,  a  distance  of 
960  miles,  a  new  town  is  to  be  located 
during  the  next  year  and  a  half  at  a  dis- 
tance of  every  eight  miles,  or  120  towns 
for  the  total  distance.  Most  of  these 
towns  are  already  marked  on  the  con- 
struction maps  and  the  majority  of  them 
are  named.  On  the  mountain  division  of 
the  same  road,  which  is  to  terminate  at 
Prince  Rupert  on  the  Pacific,  thirty-five 
new  towns  are  to  be  platted.  On  the 
main  line  and  branches  of  the  Canadian 
Northern  in  Saskatchewan  and  Alberta 
thirty  new  towns  are  to  be  brought  into 
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existence,  and 
on  the  Canadian 
Pacific  in  the 
same  provinces 
thirty-five,  a  total 
of  220  in  alll 

The  history  of 
these  towns  is 
to  be  unlike  that 
of  any  other  in 
existence.  They 
are  not  to  be 
merely  platted 
and  named,  and 
then  left  to  vegetate.  They  are  to  be 
forced  into  life.  That  is  the  remarkable 
thing  about  them.  And  this  is  neither  a 
guess  nor  a  hope.  It  is  the  result  of  a 
"game  of  town-building"  which  has  been 
played  out  by  the  Government  as  care- 
fully as  one  might  play  a  game  of  chess. 

It  must  be  understcxxl,  from  the  first, 
that  in  Canada  the  Government  and  the 
Railroads  work  hand  in  hand ;  so  much 
so,  in  fact,  that  the  Government  is  build- 
ing a  half  of  the  new  transcontinental — 
the  Grand  Trunk  Pacific.  Each  of  these 
220  towns  is  to  be  located  in  a  fertile 
farming  region  or  in  a  country  abound- 
ing in  mineral  and  timber  wealth.  Other- 
wise the  scheme  would  fail.  One  hun- 
dred and  seventy-five  of  them  are  to  be 
in  a  farming  country.  At  the  very  first, 
as  the  towns  are  officially  platted,  a  sta- 
tion is  to  be  built  at  each  place;  not  a 
very  large  one,  but  a  station  for  all  that. 
The  elevator  companies  of  Canada  have 
agreed  to  build  at  least  one  elevator  at 
every  station,  and  construction  on  many 
of  these  will  actually  b^n  before  there 
is  a  farmer  in  the  neighborhood. 

This  is  the  first  step  in  the  populating 
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of  the  new  towns.  It  is  argued  that 
where  there  is  a  station  and  an  elevator 
farmers  will  gather,  but  the  scheme  does 
not  wait  upon  the  will  and  choice  of  the 
incoming  settlers.  Hereafter,  to  a  very 
large  extent,  the  tide  of  immigration  is 
to  be  directed  in  channels  especially  cut 
out  for  it.  "Into  this  valley,"  say  the 
Government  and  the  Railroad,  "we  will 
throw  100,000  people  within  the  next 
two  years.  We  will  bring  another  hun- 
dred thousand  to  the  lumber  and  min- 
erals of  British  Columbia  within  three 
years.  Here  is  a  town,  with  a  thousand 
square  miles  of  wheat  land  about  it,  that 
we  will  start  with  two  elevators 
instead  of  one,  and  to  which  we  will 
throw  2,000  people  within  eighteen 
months."  And  so,  in  this  way,  the 
scheme  has  been  carefully  mapped  out. 
The  army  of  300  Canadian  agents  who 
are  working  almost  night  and  day  for 
settlers  in  the  United  States  are  already 
beginning  to  receive  their  instructions 
for  the  settling  of  these  places.  In  Eng- 
land, Scotland,  Ireland  and  other  Eu- 
ropean countries  the  same  scheme  is  to 
be  followed  out. 

Here  is  the  way  it  works. 

A  farmer, 
with  a  couple  of 
husky  sons, 
wants  to  emi- 
grate to  the  Ca- 
nadian f  a  r  m- 
lands.  He  wants 
free  homesteads. 
Consequently  he 
must  go  to  one 
of  these  Cana- 
dian agents. 
Gbkbkal  or  CAitADA.  i  "at,    in    snort. 


means  another  citizen  for  one  of  these 
220  towns,  or  its  adjacent  territory.  He 
is  easily  "booked"  for  one  of  these  new 
stations.  When  he  reaches  his  destina- 
tion he  is  met  by  an  agent,  who  takes  him 
in  hand,  and  because  he  and  his  sons  are 
each  getting  a  big  farm  for  nothing  they 
can  be  placed  almost  where  the  agent 
wants  to  place  them,  so  long  as  they  are 
getting  good  land.  If  necessary,  seventy 
per  cent  of  the  emigration  of  the  next 
twelve  months  can  be  handled  in  this 
way.  If  the  Government  and  the  Rail- 
roads .want  to  place  1,000  people  in  and 
near  a  certain  station  withiti  a  given 
time  they  can  do  so.  I*"or  the  first  season 
in  some  of  these  new  towns  the  elevators 
will  probably  do  no  business;  but  with 
the  second  season  the  crops  will  begin 
coming  in.  That  is  the  guarantee  on 
which  the  companies  erect  their  build- 
ings. 

This  is  not  all  of  the  scheme  for  the 
building  of  these  220  towns  in  a  year. 
Most  of  the  Americans,  of  course,  will 
settle  on  the  farm  lands.    But  a  certain 
percentage  of  them,  and  of  other  people, 
will  be  induced  to  remain  in  the  towns. 
Both    the    Gov- 
ernment and  the 
Railroads      will 
offer   induce- 
ments  to  capital, 
and      there      is 
plenty  of  capital 
besides  that  held 
by  the  elevator 
companies  which 
is    waiting    for 
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IMMIGRANTS  BOUND  FOR  THE  REGIONS  WHERE  THE  TOWNS  ARE  IN  BUILDING. 

schemed,  will  immediately  bring  Jndus-  mensely  fertile  region  on  the  Canadian 

try,  and  people.  Northern  between  Lumsden  and  Saska- 

That  this  scheme  of  building  towns  is  toon,  a  distance  of  160  miles.     When  I 

practical  has  already  been  demonstrated,  went  over  this  region  just  seven  years 

though  but   few  know  of  this  demon-  ago  there  were  only  three   settlers  be- 

stration.     It  was  tried  out  in  that  im-  tween  these  two  towns.    Now  there  are 
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BREAKING  GROUND  ON  THE  VIRGIN  PRAIRIE. 

ten   towns,   not   including  Lumsden   or  people    are    Americans    and    are    true 

Saskatoon,  with  a  population  of  10,000,  pioneers. 

There  are,  in  addition,  25,000  settlers  in  This  was  only  a  partial  experiment ; 

the  vicinity  of  these  towns,  and  last  year  that  is,  it  was  not  prosecuted  with  the 

they   had   five  hundred   thousand  acres  push  and  determination  that  will  char- 

of  wheat  land  under  cultivation.    Ninety  acterize  the  new  scheme  of  town-build- 

per   cent   of   these   settlers   and   towns-  ing,  and  also  less  than  a  third  as  many 


4  COOKING  CAMP-THROUGH  JUST  SUCH  COUNTRY  THE  NEW  ROADS  ARE  BEING  RUSHED. 


THE  HOME  OF  THE  ENUiNEEKS  I 


people  were  going  into  the  Canadian 
West  at  tliat  time  as  now. 

Early  next  year,  because  of  these  new 
towns,  the  Department  of  the  Interior 
of  Canada  will  issue  new  maps  of  the 
Dominion. 

In  a  recent  interview  Col.  A.  D.  David- 
son, of  the  Canadian  Northern,  said  to 
me,  "To  the  people  of  the  United  States 
must  almost  directly  be  given  the  credit 
of  building  the  great  railroads  of  West- 
ern Canada.  We  have  banked  on  them, 
and  we  bank  on  them  still.  Not  only 
have  they  built  our   railroads,  but  our 


towns.  They  arc  pouring  into  our  West 
as  never  before.  It  is  not  the  poor  and 
destitute  that  come,  but  the  best  among 
the  people  of  your  country ;  men  with 
ambition,  with  energy,  and  in  most  in- 
stances with  modern  machinery  and  up- 
to-date  ideas.  Your  Americans  are  the 
best  farmers  in  the  world.  We  bow  to 
them  as  the  real  builders  of  the  pros- 
perity of  the  Canadian  West." 

In  this  way  does  it  come  about  that 
Americans  will  build  a  town  every  other 
day,  resting  on  Sundays,  during  the  next 
year  and  a  half. 


BARGAIN    IN    COLLEGE    EDUCATION 

By 
RALPH    BERGENGREN 

Maoaachuaetts  College  haa  newly  incorporated  plana  to  divide  an  entire  atate  into  educational  centera  and 
thaa  offer  college  education  at  a  nominal  tuition  fee  to  the  people,  who  will  now  be  able  to  attend  ita  couraea  without 
going  away  from  home.  Thia  ia  a  new  idea  in  education  that  will  more  than  double  the  uaefulneaa  of  hi^  and 
normal  achool  buildinga  and  provide  a  low  coat  college  courae  for  all  the  reaidenta  of  the  atate  without  lowering  the 
eatabliahed  atandarda  of  acholaiahipa. 


EVERY  state  in  the  Union  has 
in  operation  a  large  and  expen- 
sive educational  plant  of  high 
and  normal  school  buildings 
which  are  in  use  not  more  than 
five  hours  every  day  for  five  days  in  the 
week  and  therefore  exhaust  not  more 
than  forty  per  cent,  of  their  possible 
working  efficiency. 

Every  state  has  also  a  large  and  con- 
stant number  of  young  men  and  women 
who  are  debarred  from  the  colleges  either 
because  they  cannot  aflFord  the  expense  of 
a  college  education  or  because  circum- 
stances make  it  out  of  the  question  for 
them  to  leave  home  for  that  purpose. 

But  if  these  high  and  normal  school 
buildings,  when  not  in  use  for  their  own 
department  of  education,  were  devoted  to 
college  courses,  given  as  thoroughly  and 
efficiently  as  the  courses  of  any  other  es- 


tablished institution  of  learning,  would 
not  the  whole  great  problem  of  educa- 
tional opportunity  for  all  the  people  be 
greatly  simplified,  the  educational  plant 
of  the  state  worked  to  its  logical  capac- 
ity, and  a  college  education  literally 
brought  within  reach  of  those  who  cannot 
leave  their  homes  to  go  in  search  of  it  ? 

This  question,  which  rather  reverses 
the  ancient  story  of  Mahomet  and  the 
mountain,  represents  an  entirely  new  idea 
in  education.  It  is  to  be  tried  out  in 
Massachusetts,  beginning  on  a  compara- 
tively small  scale  next  autumn,  and  will 
undoubtedly  be  tried  out  thoroughly. 
Whether  or  not  this  remarkable  project 
proves  successful  in  the  long  run,  Mas- 
sachusetts College,  recently  incorporated 
by  the  legislature  of  that  state,  will  be 
geographically  quite  the  largest  educa- 


Wherr  thk  Educational  Circlrs  of  Massachusetts 

College  Are. 

Each  circle  has  an  efght-milc  radius  from  a  hiirh.  or  normal, 
school  buildinfir.  to  be  used,  durinfir  its  otherwise  idle 
hours,  for  collefre  lectures  and  exercises.    The 
plan  will  beirin  with  the  circle  nearest  Boa- 
ton  and  extend  gradually  over  the 
whole  state. 
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tional  institution  in  the  world,  for  it  will 
apply  tlie  traditional  arrangement  of  an 
English  university,  like  Cambridge  or 
Oxford,  not  to  a  single  university  town 
but  to  the  entire  state  of  Massachusetts. 
Its  plant  will  be  the  high  and  normal 
school  buildings  already  standing  in  some 
twenty-eight  Massachusetts  towns  and 
cities,  and  ninety  per  cent,  of  the  popula- 
tion will  thus  be  situated  within  an  eight- 
mile  radius  of  one  or  other  of  the  Massa- 
chusetts College  lecture  rooms  and  labo- 
ratories. Although  the  college  will  open 
with  only  a  fraction  of  its  possible  equip- 
ment the  interest  and  co-operation  al- 
ready assured  throughout  the  state  indi- 
cate a  rapid  development  of  all  the  pro- 
posed educational  centers. 

Unlike  any  previous  effort  to  expand 
the  influence  of  collegiate  education, 
Massachusetts  College  proposes  to  stand 
on  its  own  feet,  a  homogeneous  and  self- 
respecting  institution  with  a  faculty  that 
will  compare  favorably  with  that  of  any 
other  college,  with  courses  equivalent,  in 


time,  labor,  and  the  demand  made  upon 
the  student,  to  those  of  any  of  the  estab- 
lished colleges,  and  with  an  A.  B.  degree 
that  shall  represent  an  equal  amount  of 
scholarly  attainment.  The  name  "col- 
lege" has  been  criticised  in  this  connec- 
tion and  the  suggestion  made  that  "uni- 
versity" would  be  more  exactly  descrip- 
tive. In  the  opinion  of  the  founders, 
however,  the  word  "university,"  which 
means  in  England  a  group  of  colleges, 
has  come  in  this  country  to  mean  a  col- 
lege plus  professional  schools — as  in  the 
case  of  Harvard  and  Yale — whereas  the 
new  Massachusetts  institution  is  literally 
a  college  without  them.  It  will  provide 
the  collegiate  degree  of  A.  B.  which  the 
better  class  of  professional  schools  are 
coming  more  and  more  to  demand  as 
an  entrance  requirement.  It  will  pro- 
vide opportunity  for  high-school  gradu- 
ates and  others  to  continue  studies  in 
which  they  are  interested  either  as  spe- 
cial students  or  as  part  of  the  four  years 
work  necessary  for  the  degree.     It  will 
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give  public  school  teachers  throughout 
the  state  an  opportunity  to  increase  the 
measure  of  their  own  knowledge  which 
is  now  only  partly  supplied  by  the  short 
sessions  of  the  summer  schools  conducted 
by  the  older  universities.  And  it  expects 
also  to  prepare  students  for  entrance  into 
the  upper  classes  of  these  older  institu- 
tions and  to  assist  them  in  meeting  the 
greatly  increased  expense  of  tuition  and 
college  residence.  The  possible  useful- 
ness of  this  "real  college"  within  reach 
of  practically  everybody  in  Massachusetts 
extends  in  more  directions  than  can  here 
be  enumerated.  And  the  confidence  of 
the  promoters  in  the  success  of  the  ven- 
ture rests  upon  the  fact  that  the  needs 
it  is  designed  to  meet  are  fundamental 
and  evident. 

As  the  institution  now  stands,  Massa- 
chusetts College  is  the  bringing  to  a  focus 
of  several  educational  trends  all  pointing 
on  the  one  hand  to  the  growing  desire  for 
collegiate  education  and  on  the  other  to 
the  growing  belief  among  educators  that 
the  educational  facilities  of  the  existing 
colleges  are  by  no  means  necessarily  lim- 
ited by  the    boundaries   of   a   campus. 


EouuNS  D.  Barbour.  Onk  o 
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Wherever  opportunity  has  been  given  the 
public  to  listen  to  college  lectures  and 
to  follow  in  a  systematic  way  the  instruc- 
tion given  in  college  courses — as,  for  ex- 
ample, in  the  courses  opened  to  the  peo- 
ple within  a  convenient  radius  of  Provi- 
dence, R.  L,  by  the  authorities  of  Brown 
University;  in  the  work  of  a  similar  na- 
ture carried  on  by  the  Lowell  collegiate 
courses  in  Boston;  or  in  the  evening 
courses  provided  in  many  cities  by  the 
Young  Men's  Christian  Associations — 
the  public  has  responded  by  showing  an 
immediate  interest.  Wherever,  in  short, 
young  people  who  could  not  "go  to  col- 
lege" have  been  given  opportunity  to  get 
for  themselves  some  small  fraction  of 
college  education,  the  results  have  shown 
that  the  opportunity  was  appreciated. 

But  so  long  as  these  efforts  remain 
merely  a  by-product  of  institutional  ac- 
tivity instead  of  being  the  main  purpose 
of  it,  the  results  must  necessarily  be  in- 
adequate and  unsatisfactory.  Existing 
colleges  cannot,  except  to  a  limited  ex- 
tent, allow  their  teachers  to  assume  out- 
side duties.  The  free  tuition  of  a  state 
university  is  no  assistance  to  those  whose 
circumstances  will  not  permit  residence 
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tance  that  ninety-eight  per  cent,  of  the 
students  will  be  from  the  nearest  -oll^e 
building  and  the  division  of  the  entire 
state  into  educational  centers  with  an 
eight-mile  radius  will  eventually  make  it 
possible  for  a  student  who  moves  from 
one  part  of  the  state  to  another  to  take 
up  his  studies  uninterrupted  in  his  new 
neighborhood. 

The  principle,  broadly  speaking,  is  that 
of  the  three-ring  circus  which  developed 
naturally  out  of  the  increasing  size  of 
circus  audiences  until  all  the  people  who 
wanted  to  see  the  circus  could  no  longer 
be  gathered  conveniently  around  a  single 
arena.  Although  there  are  three  rings. 
under  the  same  canvas,  practically  the 
same  kind  of  performance  is  going  on  in 
each  of  them ;  practically,  there  are  three 
audiences  at  three  circuses.  The  figure 
may  not  be  altc^ether  dignified  as  ap- 
plied to  an  educational  institution  but  it 
is  fairly  descriptive ;  except  that  Massa- 
chusetts College  will  have  twenty-eight 
rings  and  twenty- eight  almost  simul- 
taneous performances. 

But  how  are  these  performances  to  be 
managed?     Like  many  another  project 


in  or  near  the  town  where  such  a  univer- 
sity is  located — and  the  wisdom  of  abso- 
lutely free  tuition  is  by  no  means  uni- 
versally admitted  by  those  whose  life 
work  is  the  study  of  educational  matters. 
What  is  given  away  is  rarely  if  ever  as 
valuable  to  the  recipient  as  what  has  to 
be  worked  for,  and  by  no  means  the  least 
important  feature  in  the  plans  of  Massa- 
chusetts College  is  the  existence  of  a 
tuition  fee  that  will  help  support  it  and  at 
the  same  time  reduce  the  necessary  ex- 
pense of  its  students  to  not  more  than 
twenty-five  per  cent,  of  the  minimum 
tuition  at  any  of  the  established  colleges. 
At  the  very  lowest  it  has  been  estimated 
that  a  young  man  can  go  through  four 
"years  of  college  residence  for  $1,600 — 
and  to  anyone  familiar  with  American 
college  life  this  minimum  figure  stands 
for  heroic  self-denial  and  often  positive 
suffering.  At  Massachusetts  College  the 
average  yearly  tuition  will  be  $42.25 — 
and  against  the  cost  of  residence  in  a 
college  town  the  incidental  expenses  will 
be  limited  to  car  fares  and  the  purchase 
of  text  books  and  stationery.  A  ten 
cent  car  fare  represents  the  greatest  dis- 
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that  has  taken  years  of  pre- 
liminary study,  the  final  work- 
ing out  of  the  plan  seems  sur- 
prisingly   simple — and    prac- 
tically every  school  board  in 
the  state,  every  high  and  nor- 
mal   school    principal,    every 
superintendent  of  schools,  and 
every  college  president  has  ex- 
pressed the  belief  that  it  will 
work   successfully.     Lectures 
are  to  be  given  by  a  corps  of 
traveling  lecturers — men  who 
will  spend  an  hour  on  the  train 
in  order  to  spend  an  hour  on 
the     lecture     platform.     The 
state,  already  divided  into  the 
twenty-eight  educational  cen- 
ters of  Massachusetts  College, 
is    again    divided    into    three 
larger    circles    whose    radius 
may  be  measured  by  an  hour 
of    railway    travel,    and    the 
necessary    teaching    force    in 
this  department  must  include 
three  sets  of  lectures  covering 
respectively  the  territory  rep- 
resented   by    each    of    these  ^j^^^ 
larger  circles.    To  supplement 
these  traveling  lecturers,  each 
of  the  twenty-eight  centers  must  have  its 
own  force  of  resident  teachers  to  conduct 
the  routine  work  of  recitation,  exercises, 
consultations,   and   examinations.     And 
the  older  colleges  of  the  state  will  in  all 
likelihood  add  to  the  educational  equip- 
ment of  their  youngest  colleague  by  al- 
lowing members  of  their  own  faculties 
to  give  occasional  lectures  at  the  different 
centers. 

The  important  thing,  however,  is  that 
these  traveling  lecturers  are  to  belong  to 
the  regular  staff  of  the  institution  for 
which  they  lecture,  and  that  Massachu- 
setts College,  in  the  selection  of  these  and 
all  its  other  officials,  will  be  in  the  market 
in  direct  competition  with  other  institu- 
tions of  learning  the  world  over.  In 
bringing  the  college  to  the  people,  here, 
for  the  first  time  that  such  a  plan  has  ever 
been  formulated,  the  standard  of  the  col- 
lege is  to  be  in  no  wise  lowered  or  popu- 
larized. It  is  the  intention  of  the  college 
to  make  its  degree  as  valuable  as  that  of 
any  other,  and  to  bring  its  students  into 
as  direct  contact  with  the  men  who  in- 
struct them.    Both  young  men  and  young 


women  will  be  admitted  to  registration, 
the  necessary  qualification  being  either 
the  high-school  certificate  or  proof  that 
the  candidate  can  do  the  work  required 
by  the  college.  Obviously  the  "social 
side"  of  college  life  that  comes  naturally 
from  the  residence  of  many  students  in 
the  dormitories  of  a  single  college  is  not 
expected  to  play  much  part  in  a  plan  cov- 
ering so  wide  a  territory,  yet  it  is  within 
the  bounds  of  possibility  that  each  center 
may  develop  something  of  the  class  feel- 
ing that  comes  from  daily  college  asso- 
ciation, even  as  each  separate  college  in 
an  English  university  group  becomes  dis- 
tinctively characteristic  and  a  competitor 
with  all  the  other  colleges  both  in  games 
and  scholarship. 

Such  is  the  plan  developed  by  Mr. 
Edmund  D.  Barbour,  a  retired  Boston 
merchant,  in  consultation  with  many  im- 
portant educators  and  now  launched  as 
a  private  corporation  asking  only  the  co- 
operation of  the  different  towns  and. 
cities  in  furnishing  buildings,  light,  heat, 
and  janitor  service  during  the  hours 
when  this  valuable  property  would  other- 
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three  years  at  the  college  is  then  in  a  po- 
sition to  be  legitimately  and  self-respect- 
ingly  assisted  in  meeting  the  heavier  ex- 
pense of  a  year's  residence  at  one  of  the 
older  institutions. 

Mr.  Barbour  gave  $100,000  to  start 
the  endowment.  It  is  his  conviction  that 
3  sound  growth  of  such  an  institution 
depends  upon  its  appeal  to  a  great  many 
donors  and  the  college  is  capitalized  by 
an  increasing  number  of  individual  gifts. 

The  standing  of  the  college  is  very  well 
indicated  by  the  list  of  trustees:  Ed- 
mund D.  Barbour;  George  H.  Martin, 
Secretary  State  Board  of  Education; 
William  Orr,  Principal  Central  High 
School,  Springfield,  Mass. ;  Paul  H. 
Hanus,  Professor  of  Education,  Har- 
vard ;  Thomas  A.  Jaggar,  Jr.,  Head  of 
Department  of  Geology,  Massachusetts 
Institute  of  Technology;  Stratton  D, 
Brooks,  Superintendent  Public  Schools, 
Boston;  Courtenay  Crocker,  lawyer  and 
educator.  John  Hardy  Ropes,  Dean  of 
Department  of  University  Extension, 
Harvard,  is  not  at  this  writing  a  trustee, 
but  will  probably  be  elected  in  the  near 
future. 


Stratton  D.  Brooks.  SuFKRrNTENDHST  of 
Schools.  Boston. 
Cboiea  »  truilee  of  HaiucbusetU  Colic 


But  it  is  also  realized  by  the  older  col- 
leges themselves  that  the  students  likely 
to  come  to  them  from  the  new  institution 
must  of  necessity  be  unusually  promising 
material.  They  stand  to  gain  rather  than 
lose  by  an  experiment  that  at  first  sight 
looks  like  dangerous  competition.  For 
this  competition,  despite  the  modest  tu- 
ition of  Massachusetts  College  and  its 
determination  to  maintain  a  high  collegi- 
ate standard  of  instruction,  is  really  neg- 
ligable.  The  freshman  classes  of  the  new 
college  must'  inevitably  be  drawn  from 
candidates  who  would  otherwise  be  un- 
able to  attend  any  college  whatever,  and 
is  therefore  likely  to  have  little  or  no 
effect  on  the  freshman  classes  of  the 
older  institutions.  But  the  experience  of 
every  college  shows  a  diminution  in  num- 
bers as  the  classes  approach  p'aduation. 
The  Senior  class  is  smaller  than  the 
Junior  class,  and  the  Junior  class,  in  turn, 
very  much  smaller  than  it  was  when  its 
members  entered  as  freshmen.  To  have 
this  diminution  of  its  own  classes  met  in 
the  long  run  by  the  entrance  into  those 
same  classes  of  advanced  students  from 
Massachusetts  College  means  for  the 
older  college  a  very  decided  gain  both  in 
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the  number  and  individual  ability  of  its 
students. 

The  curriculum  will  include  English, 
Ancient  and  Modem  Languages,  His- 
tory, Economics,  Government,  Science 
and  Mathematics,  with  a  subordinate 
group  of  studies  including  the  Fine  Arts, 
Education,  Psychology,  Ethics,  and  Phil- 
osophy.   These  subjects  may  be  studied 


as  special  courses  without  counting  to- 
ward the  degree  of  A,  B„  the  fee  in  this 
case  being  $5.00  for  each  term  subject. 
The  regular  four  years  course,  costing 
$169  for  tuition  and  terminating  with  the 
A,  B.  degree,  will  require  regular  attend- 
ance at  lectures,  recitations  and  other  ex- 
ercises equivalent  to  the  prescribed  work 
of  any  other  college,  and  the  degree  will 
be  awarded  only  after  similar  tests  of 
scholarship.  In  a  majority  of  cases  it 
may  be  frankly  admitted  that  the  student 
who  holds  a  degree  from  Massachusetts 
College  will  have  worked  harder  and 
have  actually  more  to  show  for  it  than  the 
averse  graduate  of  the  average  college. 
In  the  Board  of  Advisers  provided  by  the 
charter  of  the  new  institution  there  will 
be  representatives  from  various  Eastern 
centers  of  learning  of  Harvard,  Boston, 
and  Clark  Universities ;  Amherst,  Boston, 
Clark,  Massachusetts  Agricultural,  Mount 
Holyoke,  Holy  Cross,  RadcHffe,  Sim- 
mons, Tufts,  Wellesley,  and  Williams 
Colleges ;  Massachusetts  Institute  of 
Technology  and  Worcester  Polytechnic 
Institute. 

With  a  million  dollars  already  secured 
out  of  the  three  millions  which  is  consid- 
ered necessary  to  establish  the  new  col- 
lege throughout  the  state,  a  beginning 
will  be  made  next  autumn  with  the  north- 
eastern group  of  educational  centers. 
From  this  beginning  there  seems  no 
reason  to  doubt  that  the  other  centers 
will  be  rapidly  developed,  and  that  Mas- 
sachusetts will  here  set  an  example  that 
other  states  will  find  it  to  their  advantage 
'  to  follow. 


A  Match 
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And  I  were  like  the  lea^ 
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And  I  were  like  the  lca£ 
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THE    TRUTH    ABOUT    CONCRETE 


By 


BENJAMIN    BROOKS 


WHETHER  this  be  an 
age  of  concrete  or  a 
spasm  of  concrete,  the 
fact  remains  that  the 
mechanical  arts  have 
never  before  been  so  suddenly  jolted  out 
of  their  old  routine  and  sharply  twisted 
into  conformity  with  a  new  material  of 
construction.  Municipal  laws,  building 
.  ordinances,  college  courses,  text  books, 
trades  and  professions  have  been  turned 
wrong  side  out  and  made  over  all  on 


account  of  this  new  concrete.  An  en- 
gineer may  hardly  venture  to  leave  his 
researches  long  enough  for  a  short  nap 
without  danger  of  finding  himself  out  of 
date  when  he  wakes.  A  generation  ago 
we  were  content  to  use  concrete  as  the 
Romans  did — in  masses  only.  A  decade 
ago  we  began  pouring  it  into  what  were 
then  miraculously  thin  walls  and  floors 
for  buildings — yesterday  we  talked  of 
spanning  the  Hudson  River  with  a  con- 
crete bridge.    Today  we  make  railroad 
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ties,  rail  fences  and  telegraph  poles  out 
of  it ;  and  tomorrow  small  boys  will  no 
doubt  be  flying  concrete  kites.  This  is 
going  quite  some. 

But,  on  the  principle  that  a  new  girl 
in  a  candy  shop  can  always  be  counted 
on  to  make  herself  sick  on  candy  and 
follow  up  her  first  enthusiasm  for  it  by 
a  temporary  revulsion,  it  would  be  very 
odd  if  this  great  and  sudden  enthusiasm 
over  an  attractive  new  addition  to  the 
mechanical  arts  should  not  be  followed 
up  by  a  sharp  reaction;  and  such,  I  be- 
lieve, has  already  begun  to  set  in.  Men 
of  my  acquaintance  who  are  not  engi- 
neers, knowing  that  I  have  both  designed 
and  built  things  of  reinforced  concrete, 
make  very  insinuating  comments  on  it 
for  my  especial  benefit.  "I  don't  think 
so  much  of  it  as  I  did,"  says  one.  "I 
paid  five  thousand  dollars  for  a  concrete 
cellar  and  now  it  isn't  water  tight. 
You'll  have  to  show  me  where  it  is  such 
wonderful  stuflf."  "Were  you,"  says  an- 
other, "with  the  X  and  Y  Company  when 
they  built  the  concrete  pier  at  Clamshell- 


by-the-Sea?  The  Aldermen  are  going 
to  investigate  them.  Rotten  concrete, 
they  say ;  no  better  than  chalk.  The  town 
furnished  the  cement,  too,  I  can't  see 
what  object  the  company  had  in  not 
putting  it  in.  Ha !  Ha !  You  concrete 
fellows  are  a  rum  lot,"  A  third  asks 
confidentially,  "On  the  level,  now,  if  the 
ABC  Company's  new  building  isn't 
cracking  why  do  they  need  to  coat  it 
with  that  asphaltum  weather  proofing?" 
Any  day  I  am  likely  to  be  handed  just 
this  sort  of  thing  and  I  am  forced  to 
admit  I  don't  always  know  a  good  an- 
swer to  make. 

When  one  resolves  to  pocket  his  preju- 
dices, look  the  matter  over  scientifically 
and  read  the  chapter  of  concrete  acci- 
dents through,  he  sees  easily  enough 
from  the  great  variety  of  failures,  the 
great  number  of  them  and  the  peculiarly 
involved  and  mysterious  manner  in 
which  many  of  them  occur,  that  the 
concrete  kickers  have  a  very  good  case. 
I  trust  we  may  cite  a  few  for  the  sake  of 
illustration  without  doing  particular  vio- 
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tence  to  the  feelings  of  anybody  in  par- 
ticular. 

A  wealthy  manufactory — one  of  the 
best  known  in  the  country,  one  that 
prides  itself  on  its  model  shops,  its  broad- 
minded  treatment  of  its  workers  and  the 
excellent  photographic  paraphernalia 
which  it  sells  all  over  the  known  world — 
attempted  to  erect  a  concrete  building. 
The  building,  however,  fell  down.  The 
coroner,  upon  investigating  causes  for 
the  accident,  found  that  certain  columns 
of  the  structure  were  of  very  crumbly 
concrete  in  spots,  that  they  were  weak- 
ened by  the  admixture  of  sticks  and 
sawdust,  that  the  reinforcing  bars  were 
in  some  cases  of  the  wrong  kind,  in 
other  cases  wrongly  placed,  and  in  still 
other  cases,  omitted  entirely.  He  ac- 
cused the  building  contractors  of  crim- 
inal carelessness  for  furnishing  building 
plans  not  in  accordance  with  specifica- 
tions ;  he  accused  their  constructing  fore- 
man of  criminal  carelessness  for  leaving 
in  sawdust  and  leaving  out 
steel,  and  the  owners'  rep- 
resentative of  the  same 
criminal  carelessness  for 
not  being  on  the  spot  with 
his  eyes  and  his  wits  about 
him,  D  o  e  s  n't  it  seem 
strange  that  a  great  com- 
pany who  could  do  every- 
thing else  so  well  should  be 
outdone  by  human  nig- 
gardliness and  carelessness 
in  this  seemingly  simple  un- 
dertaking of  a  concrete 
building?  But  I  recall  an 
accident  in  a  buildingwhere 
nobody  was  guilty  of  any 
such  thing.  On  the  con- 
trary, the  builders  had 
gratuitously  enriched  the 
concrete  in  the  lower  part 
of  a  main  girder  to  give  a 
better  safety  factor.  But 
the  girder  failed  all  the 
same.  Apparently  the  ex- 
tra rich  concrete  failed  in 
some  mysterious  manner  to 
unite  with  the  standard 
mixture  above  it,  thus  leav- 
ing a  line  of  cleavage. 

Turning  next  to  some 
curious  accidents  to  piers 
and   breakwaters,   we   find  wreek  wrooBht 


even  the  United  States  government  oc- 
casionally meets  with  concrete  disasters. 
The  Bureau  of  Yards  and  Docks,  using 
their  greatest  care  and  the  iinest  ma- 
terials, built  a  concrete  bulkhead  around 
the  Charlestown  Navy  Yard  in  Boston 
Harbor.  In  about  seven  years  it  was 
almost  a  total  wreck.  Some  engineers 
said  it  was  frost,  but  the  bureau  wisely 
ventured  no  hap-hazard  explanation. 
In  the  harbor  of  Baltimore  was  built  a 
pier  with  expensive  concrete  piling 
under  it.  And  now  the  piling  begins  to 
be  eroded  or  rotted  just  at  the  water's 
edge.  This  time  the  experts  ventured 
that  it  might  be  city  sewage  or  floating 
ice.  In  my  own  mind  I  am  satisfied 
that  neither  frost  nor  ice  nor  sewage 
worked  this  havoc  for  I  have  seen  con- 
crete piers  placed  with  the  greatest  care 
in  water  where  frost  and  sewage  never 
were  known,  which  nevertheless  after 
five  years,  a  chicken  could  eat  with  a 
relish. 
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Turning  from  the  influence  of  salt 
water  to  the  inland,  we  find  one  of  the 
principal  uses  of  concrete  is  for  drains 
and  sewers.  It  seems  an  admirable  ma- 
terial for  such  purposes — easily  formed 
to  any  shape  or  size,  and  very  cheap. 
Yet  when  the  tile  interests — the  arch 
enemies  of  concrete  sewers — wrote  in- 
quiries here  and  there  as  to  how  con- 
crete sewers  were  holding  out,  they  re- 
ceived answers  from  several  laboratories 
and  universities  of  standing,  from  Chi- 
cago, III.,  Paterson,  N.  J.,  Springfield, 
Mass.,  Portland,  Me.,  Memphis,  Tenn., 
— about  a  dozen  principal  cities  in  all — 
to  the  effect  that  concrete  sewers  were  a 
dismal  failure.  A  few  years  underground 
and  the  sewer  acids  and  sewer  gases 
reduced  them  to  crumbling  wrecks.  So 
much  for  sewers;  but  even  in  the  case 
of  clean  irrigating  water  we  are  not  free 
from  disaster.  For  in  the  Shoshone  and 
Sun  River  proj  ects  the  Reclamation 
Service,  despite  its  well  earned  reputa- 
tion for  doing  good  work,  found  after  a 
few  years  that  certain  concrete  drains 
which  they  had  laid  with  great  care 
were  reduced  to  streaks  of  sand. 

Then  we  have  accidents  from  cold 
weather — a  long  string  of  them  not 
worth  citing  and  two  very  peculiar 
ones  which  are.  One  is  the  fail- 
ure of  an  arched  filtration  chamber  in 


Lawrence,  Mass.,  which  seemed  never 
to  have  hardened  properly  although  it 
was  covered  with  manure  in  the  proper 
manner  to  warm  it  and  shield  it  from 
the  frost.  The  other  is  the  strange  dis- 
integration of  the  floors  of  a  building 
which  was  built  in  midwinter  but  care- 
fully surrounded  by  canvas  and  kept 
warm  within  by  charcoal  fires.  It  can 
be  proved  that  frost  never  touched  these 
floors  and  yet — 

Finally  we  arrive  at  the  failures  by 
flre.  It  is  not  necessary  to  catal<^;ue 
them.  After  the  Baltimore  fire  accounts 
appeared  in  insurance  mazagines  of  how 
concrete  floors  were  shoveled  out  of  the 
windows  and  down  chutes  like  so  much 
crumbled  plaster.  Columns  and  beams 
were  disintegrated  or  transformed  by 
the  heat  into  a  chalky  powder  for  vary- 
ing distances  from  their  surfaces  accord- 
ing to  the  degree  of  heat.  After  the 
San  Francisco  fire  photographs  appeared 
showing  concrete  in  heaps  and  reinforc- 
ing bars  bulged  and  twisted  into  ruin. 
This  in  spite  of  the  fact  that  concrete  is 
vociferously  advertised  as  a  thoroughly 
fire-proof  material. 

"But,"  says  the  reader,  "in  these  same 
fires  and  under  similar  conditions  other 
materials  suffered  also.    If  your  concrete 


CoHCRBTs  Fife  CiiDHBun>  Umiwt  AcitM. 


THE  TRUTH  ABOUT  CONCRETE 


517 


seawalls  had  been  built  of  wood  you  bedding  the  reinforcing  rods  something 
would  have  fared  no  better."  Exactly!  more  than  the  customary  scant  inch  so 
We  have  indeed,  failures  in  all  building  that  in  a  prolonged  conflagration  they 
materials.  Tile  fire-proofing  cracks,  would  not  become  exposed  and  warp  and 
brick  chinineys  crumble,  wooden  build-  bulge,  thus  destroying  the  whole  struc- 
ings  bum,  steel  bridges  collapse,  stone  ture.  Either  this  or  arrange  building 
campaniles  fall,  and  if  failures  in  other  laws,  fire  regulations,  taxes  and  penalties 
materials  seem  not  so  frequent  or  so  in  such  a  way  that  a  fine  group  of  con- 
involved  in  mystery  as  failures  in  con-  crete  buildings  would  not  have  to  stand 


Crete,  that  is  still 
not  the  main  point. 
So  little  thanks  or 
distinction  is  to  be 
got  from  the  mere 
writing  of  dispar- 
agements —  a  job 
for  any  smith's  ap- 
prentice  with  a 
hammer  —  that  the 
discerning  reader 
will  easily  begin  to 
suspect  me  of  hav- 
ing some  other 
more  worthy  ob- 
ject in  view. 

My  object,  far 
from  being  a  mere 
knock  or  even  an 
unfavorable  com- 
parison, is,  in  fact, 
to  show  that  the 
general  popular 
conception  of  the 
modern  reinforced 
concrete  is  quite 
wrong ;  that  we 
have  not  looked  at 
it  f  rom  the  right 
angl  e;  that  we 
misuse  it,  misun- 
derstand it,  subject  it  to  great  injustice 
and  then  blame  it  instead  of  ourselves. 

We  bank,  for  instance,  on  the  much 
advertised  statement  that  concrete  is  ab- 
solutely fireproof.  But  a  moment's 
thought  will  show  anyone  that  it  cannot 
be;  for  it  is  known  to  contain  in  its 
crystalline  construction  a  certain  neces- 
sary quantity  of  water  which,  when  sub- 
jected to  sufficient  heat,  must  turn  to 
steam  and  explode  just  as  the  water  in 
salt  crystals  snaps  and  cracks  when  they 
are  thrown  on  a  hot  fire.  After  reaching 
about  600  degrees  Fahrenheit,  concrete 
surfaces  begin  to  lose  this  water  and  to 
crumble;  and  it  would  seem  only  com- 
mon sense  to  provide  against  this  by  im- 


and  be  roasted  to  a 
white  heat  by  the 
burning  of  a  sur- 
rounding mass  of 
wooden  shacks. 
Granite  of  the 
everlasting  hills  is 
fire-proof  also,  but 
it  would  never 
stand  that ;  and  it 
seems  a  trifle  ego- 
tistical to  expect  a 
home  made  sub- 
stance of  our  own 
to  stand  it,  how- 
ever well  adver- 
tised it  may  be. 

In  the  case  of 
concrete  sewers  we 
seem  to  be  quite  as 
unreasonable  and 
quite  as  disappoint- 
ed. For  sir.ce  all 
sewers  must  reek 
with  acids  and 
since  these  acids 
are  known  to  have 
a  marked  effect  on 
lime,  and  since, 
further,  cement 
contains  a  large 
per  cent,  of  lime,  it  should  not  require 
more  than  a  Shakespearean  imagination 
to  foresee  what  would  happen  to  an 
acid-bearing  concrete  sewer.  Little  im- 
agination is  expended,  however,  in  this 
line  and  little  science  in  proportion  to 
the  money  spent.  The  specifications  and 
building  regulations  are  more  often 
copied  from  one  city  to  another,  mistakes 
and  all,  without  much  study  or  investiga- 
tion. 

Other  forms  of  concrete  failures — the 
wrecked  bulkheads  and  irrigating  ditches 
— seem  to  be  rather  more  involved,  giv- 
ing us  more  excuse  for  having  made 
mistakes  in  those  directions  but  capable 
of  explanation  and  prevention  all  the 
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same,  as  we  shall  see  later.  But  the  quested  to  stack  the  Crackers  evenly  as 
most  flagrant  mistake  of  all,  which  works  they  originally  came  packed  and  to 
the  greatest  injustice  upon  our  new  thread  them  together  tightly  by  passing 
building  material,  is  regarding  concrete  four  threads  through  four  holes  nearest 
design  and  concrete  construction  as  a  any  one  edge  of  the  cracker,  and  knot- 
simple,  easy  matter  that  any  unskilled  ting  them  snugly  at  each  end  of  the 
laborer  with  a  shovel  can  accomplish,  stack.  Next  he  is  to  place  two  inverted 
It  looks  simple  when  you  see  it  flowing  tumblers  upon  a  table  and  rest  his  stack 


into  forms  so  easily  and  rapidly.  It 
even  feels  easy  when  you  do  it.  Only 
after  your  work  has  had  time  and  trial 
to  show  its  weak  points  do  you  begin  to 
see  how  difficult  it  is  to  do  well.  And 
it  will  take  some  space  and  a  lot  of  dry 
explanation  to  dispel  the  idea  here. 

To  begin  at  the  beginning,  the  reader 
is  invited  to  obtain  at  his  own  expense 
about  forty  common  soda  crackers  and  a 
good  sized  needle  and  thread.  He  will 
note  that  each  cracker  is  pierced  with 
sixteen  holes,  and  with  the  assistance 
of  his  nearest  female  relative  he  is  re- 


of  crackers  horizontally  one  end  on  each 
tumbler,  so  that  the  four  threads  are  on 
the  down  side. 

Following  this  recipe  closely  will  give 
him  a  simple  working  model  of  a  con- 
crete beam — a  soda  cracker  beam  which 
will  hold  itself  up  and  span  the  distance 
between  the  tumblers.  A  slight  pressure 
of  the  hand  will  cause  the  crackers  to 
squeeze  together  on  their  upper  edge 
and  at  the  same  time  cause  a  strain  on 
the  four  threads  near  their  lower  edge ; 
and  this  is  exactly  the  condition  in  any 
simple  beam.    The  crackers  correspcmd 
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to  the  concrete  and  the  threads  to  the 
steel  bars.  If  the  downward  pressure 
on  the  beam  increases  it  will  finally  break 
in  one  of  four  ways.  The  crackers  may 
crush  at  their  upper  edge ;  or  the  threads 
may  break  or  the  knots  at  the  ends  may 
pull  through  the  holes  and  slack  them 
up;  or  the  crackers  may  slide  past  each 
other,  the  end  ones  up  and  the  middle 
ones  down — thus  shearing  the  threads 
or  tearing  them  through  the  holes.  All 
these  phenomena  are  exactly  paralleled 
in  a  failing  concrete  beam.  The  con- 
crete may  crush  or  the  bars  may  break, 
or  pull  out,  or  the  whole  thing  may  be 
sheared  to  pieces ;  and  the  game  of  de- 
signing concrete  structures  is  a  matter 
of  adjusting  two  different  materials  in 
such  shapes  and  proportion  so  as  to 
waste  no  crackers  and  no  thread  but  to 
have  the  combination  equally  strong  at 
all  points.  But,  since  the  relative  prices 
of  steel  and  of  concrete  materials  vary 
in  different  localities,  there  can  never  he 
any  standard  design,  but  each  structure 
is  a  new  problem  in  itself.  Add  to  this 
the  fact  that  the  designer  is  not  dealing 
in  rigid  substances  but  elastic  ones.  Ac- 
cording as  our  crackers  are  brittle  or 


soft,  and  our  threads  stretchy  or  not, 
the  ratio  is  going  to  be  altered  and  our 
points  of  greatest  strain  are  going  to 
shift  about.  Moreover,  while  the  steel 
bars  have  a  certain  stretch  for  each  in- 
crease of  pressure,  the  concrete  has  an- 
other stretch  or  squeeze  ten  or  fifteen 
times  greater.  Worse  still,  while  the 
stretch  of  the  steel  is  uniform  the 
squeeze  of  the  concrete  becomes  greater 
and  greater  in  proportion  to  its  load  as 
a  falling  body  goes  faster  and  faster 
every  second.  Here  is  a  most  delicate 
matter  for  bald  heads  and  spectacles  and 
differential  calculus.  But  nobody  en- 
gaged in  the  actual  design  of  a  con- 
crete building  could  ever  stop  to  go 
through  all  its  details.  All  he  can  hope 
to  find  time  to  do  is  to  go  by  certain 
rough  and  ready  approximations  which 
seem  to  answer  the  purpose  well  enough 
in  most  instances ;  yet  the  latitude  which 
concrete  designers  allow  themselves  may 
easily  be  shown  by  quoting  from  a  very 
interesting  talk  by  Mr.  Earnest  McCul- 
lough.  After  stating  how  very  indefi- 
nite and  uncertain  most  specifications 
for  reinforced  concrete  are,  and  describ- 
ing how  it  is  often  necessary  to  work 
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twenty  hours  a  day  for  three  days  on  a 
set  of  plans  before  submitting  a  detailed 
design,  he  assumes  that  five  different 
men  with  five  different  theories,  and  de- 
grees of  honesty  set  to  work  to  design 
a  concrete  floor.  The  first  man — a  very 
honest  one — obtains  a  floor  seven  inches 
thick.  His  steel  carries  a  strain  of  16,- 
000  pounds  per  square  inch  and  his  con- 
crete sustains  a  pressure  of  700,  The 
second  man  gets  a  five-and-a-half  inch 
floor,  but  his  steel  and  concrete  stresses 
rise  to  20,000  pounds  and  940  pounds 
respectively.  The  third  man,  not  so  ven- 
turesome arrives  at  the  same  thickness 
of  floor  with  17,000  and  890  pounds  re- 
spectively, for  steel  and  concrete.  The 
fourth  man — presumably  an  honest  boy 
just  out  of  college — designs  a  six  inch 
floor  with  stress  of  only  8,350  and  278 
pounds,  but  he  hasn't  a  snowball  chance 
of  getting  the  job  for  the  other  less  con- 
scientious men  have  beaten  him  on  price. 
The  fifth  man  having  but  one  object  in 
view — to  get  the  job  and  the  money  (th^ 
devil  take  the  consequences)  designs  a 
four-and-a-half    inch    floor,    runs    his 


stresses  up  to  19,050  for  steel  and  1,195 
for  concrete,  and  under  the  loose  jointed, 
indefinite  rules  of  the  game,  he  is  the 
victor  and  claims  the  spoils.  From  these 
figures  it  is  easy  to  see  that  by  its  very 
newness  and  lack  of  all  standards,  by 
its  danger  from  human  cupidity,  and  by 
its  combination  of  two  totally  difEerent 
and  varying  elements,  reinforced  con- 
crete furnishes  difficulties  even  in  its 
design  never  before  presented  by  any 
structural  material  since  men  first  began 
piling  one  stone  on  another. 

Suppose,  however,  that  a  safe  and  eco- 
nomical design  has  been  arrived  at,  hovr 
are  we  to  specify  that  it  shall  be  carried 
out?  Most  concrete  is  composed  of 
three  separate  things, — cement,  sand, 
and  broken  stone  or  gravel,  and  iq  order 
to  be  sound  and  strong  the  sand  must 
just  fill  the  spaces  between  the  stones, 
and  the  cement  must  just  fill  the  spaces 
between  the  particles  of  sand — as,  for  in- 
stance, we  might  fill  a  bucket  full  of 
oranges,  then  pour  marbles  in  between 
the  oranges  and  shot  in  between  the 
marbles  till  no  voids  remained.  But, 
since  no  two  rock  crushers  run  the  same 
and  no  two  cartloads  of  sand  are  the 
same,  this  is  a  matter  which  cannot  be 
proportioned  beforehand  but  must  be 
done  on  the  spot  with  no  more  delicate 
instrument  of  measurement  than  a 
string  of  rapidly  passing  wheelbarrows 
gauged  by  the  eye.  Mr.  F.  H.  Meyer, 
a  well  known  architect  of  the  West  said 
to  me,  "I  -do  all  I  can  to  experiment 
before  hand  with  my  materials  and  to 
specify  exactly,  but  when  we  start  con- 
creting a  building  I  go  down  myself  and 
stand  by  the  mixer  until  I  get  the  stuff 
just  right."  No  other  material  that  he 
uses  would  exact  the  same  personal  at- 
tention. Next  we  come  to  the  cement. 
It  is  easy  to  specify  what  cement  shall 
be,  but  while  a  steel  bar  or  a  brick  or 
a  stick  of  timber  may  be  tested  in  an 
hour — almost  at  a  glance — cement  re- 
quires twenty-eight  days  to  test  after  it 
has  reached  its  destination.  Think  of 
the  strong  temptation  on  the  one  hand 
to  make  substitution,  and  on  the  other 
hand,  the  watchfulness  to  prevent  any 
manner  of  underhand  dealing  in  all  that 
time  I  And  the  best  cement  can  be 
"killed"  by  a  little  organic  matter  in  the 
sand.     Lastly   comes  the   water.      But 
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who  gave  bis  contract  to 
the  lowest  bidder  who  in 
turn  hired  the  most  un- 
skilled labor  and  the  poor- 
est paid  foreman,  to  dis- 
parage concrete  because  his 
cellar  leaked.  It  seems  a  bit 
lacking  in  the  choice  of 
words  when  Mr.  T.  W. 
Brown — a  cement  engineer 
— says  "It  is  perfectly  safe 
to  say  that  in  the  ordinary 
use  of  cement  concrete  tJie 
work  is  so  carelessly  done 
that  there  is  always  danger 
of  the  work  being  seriously 
injured  by  infiltrations  of 
alkali  solutions."  It  seem;' 
a  bit  hasty  of  Dr.  W.  Mich- 
allis,  Jr. — a  cement  expert 
Concr™  P.K  Tk*t  CODIW.T  STAI.D  v^  " *<>  ^y  that  "AH  Portland 

cement  is  doomed  m  time 
in  sea  water,"  but  much 
since  the  other  materials  cannot  be  meas-  more  natural  to  observe  with  the  editor 
ured  exactly,  neither  can  this.  It  is  a  of  "Engineering  News"  that  "the  be- 
matter  of  skillful  guesswork  and  five  havior  of  concrete  in  sea  water  is  hardly 
per  cent,  too  little  may  prevent  the  mix-  uniform  and  not  a  matter  of  exact  ex- 
ture  from  flowing  into  all  the  angles  and     planation." 

crevices,  while  five  per  cent,  too  much         It  is,  in  fact,  no  time  for  us  to  con- 
may   cause   the   cement   to   wash   away     tract  a  candy-girl  nausea  for  a  new  thing 
leaving  barren  sand  and  rock  behind  it.     only  just  tasted  and  not  yet  thoroughly 
And  having  mixed  it  properly  then  comes     understood.    For  every  time  we  make  a 
the  problem  of  keeping  it  mixed.    Every     mistake  we  leam.    There  are  at  least  a 
moment  it  stands   in  the  wheelbarrows     dozen  cities  I  know  of  which  will  not 
or  in  the  forms  the  stones 
are  settling  to  the  bottom 
and  the  "soup"  is  coming 
to  the  top,  and  every  mo- 
ment after  water  touches  it, 
that  strange,  unaccountable, 
indefinable,  chemical  action 
is  going  rapidly  on  and  we 
must    keep    ahead    of    it. 
Even  after  we  have  placed 
it  in  the  forms  it  is  not  safe. 
A  bit  of  running  water,  a 
slight  shift  or  a  leak  in  the 
wooden  frames,  a  hot  suti 
or  a  touch  of  frost — even 
the  smoke  from  a  chimney 
or  a  drain  from  a  stable — 
and  our  efiForts  are  all  for 
nothing,  our  money  wasta4) 
our  g(x>d  reputations  gone. 
In  the  face  of  these  many 
difficulties  it  seems  a  bit  un-  coNCRim.  sbow*  Wm«  ow  Wm™«il 

reasonable     of     my     f neOd  CUgead  ud  cracked  block  Ihat  hu  » ipecbl  atrab  Dpan  It 
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agz'm  attempt  to  carry  sewer  acids  in 
concrete  pipes.  There  is  at  least  one 
influential  firm  who,  another  time,  would 
expend  the  same  care  and  gray  matter  in 
the  building  of  a  concrete  factory  as  in 
making  a  camera  to  go  in  your  pocket, 
and  fare  better.  The  other  day  I  saw 
a  concrete  water  tank  twenty-two  feet 
deep,  three  inches  thick,  cheaper  than  a 
wooden  one,  and  not  a  drop  of  a  leak 
from  it — which  shows  what  you  can  do 
when  you  know  how. 

When  the  guessers  had  all  got  through 
guessing  why  the  floor  surfaces  disin- 
tegrated in  the  building  surrounded  by 
canvas  and  heated  by  charcoal  fires  it 
remained  for  Mr,  Alfred  H.  White  of 
the  University  of  Michigan  to  discover 
an  old  forgotten    equation    about  three 


inches  long  in  a  twenty- 
year-old  chemistry  which, 
with  his  own  investigations, 
conclusively  proved  that  at 
low  temperatures,  charcoal 
fumes  could  play  havoc 
with  new  concrete.  Next 
time  that  contractor  erects 
a  building  in  frosty  weather 
he  will  ventilate  it  better. 
Similarly  the  wreck  of  the 
filtration  plant  at  Lawrence 
finally  desclosed  the  fact 
that  ammonia  from  manure 
will  soak  into  green  con- 
crete and  ruin  it.  Next 
lime  that  man  will  know 
better  and  use  some  other 
method  of  frost  proofing 
his  work,  or  wait  until 
spring. 

Similarly  Mr.  Jewett,  the 
engineer  in  charge  of  the 
reclamation  work  where  the 
drains  have  disintegrated, 
discovers  by  microscopic 
examination  a  myriad  of 
fine  crystals — the  result  of 
chemical  action  between 
the  alkali  in  the  water  and 
the  cement  in  the  concrete 
— whose  expansive  crystal- 
lizing force  would  disrupt 
the  toughest  granite.  In- 
stead of  investigating  the 
j_  people     who     placed     this 

work   he   has   investigated 
the     composition     of     the 
work  itself  and  added  a  definite  discov- 
ery toward  its  further  prevention. 

In  the  same  manner  the  curious  and 
disastrous  action  of  sea  water  on  con- 
crete is  now  coming  to  be  better  under- 
stood. A  very  clear  statement  of  the  case 
is  made  by  Mr.  John  Taylor,  the  presid- 
ing engineer  on  a  large  quay  wall  placed 
almost  entirely  by  divers  in  the  harbor 
of  Portland,  England.  The  wall  was 
built  in  horizontal  layers  about  four  feet 
thick  by  lowering  concrete  in  closed 
buckets  and  dumping  it  carefully  in 
place.  On  the  completion  of  each  layer 
and  before  the  beginning  of  the  next,  it 
was  found  necessary  to  scrape  away 
about  three  inches  of  concrete  on  top 
because  the  magnesium  in  the  sea  water 
had     chemically     combined     with     the 
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aluminum  of  the  cement 
and  ruined  it.  Would  every 
builder  take  the  pains  to  do 
that  in  forty  feet  of  water? 
In  the  millions  of  dollars 
worth  of  concrete  work 
that  any  principal  sea  port 
town  has  to  construct,  how 
often  has  it  been  done? 
But  these  and  similar 
definite  discoveries  have  not 
been  without  result ;  for 
now  come  the  Krupp  people 
of  Germany  with  a  new 
kind  of  cement  containing 
iron  ore  instead  of  clay—or 
aluminum  silicate  —  which 
the  most  rigorous  trials 
and  experiments  seem  to 
indicate  will  not  be  acted 
on  by  the  sea  water  or 
alkali  water  either. 

So  far  so  good.  It  is 
apparent  from  even  so  su- 
perficial a  glance  as  this 
over  the  failures  in  concrete 
that  many  millions  have 
been  spent  in  concrete  work 
which  was  supposedly  per- 
manent but  which  a  few 
years  will  prove  is  not. 
What  with  all  our  great 
piers,  all  our  long  pipe 
lines,  ail  our  sewers,  all  our 
shamefully  unprotected 
concrete  buildings,  the  total 
disappointment,  if  it  could 
be  expressed  in  dollars, 
would  be  a  sorry  sum  to  contem- 
plate, comparable  only  to  an  earth- 
quake or  a  plague  or  a  small  war. 
Yet  for  an  engineer  to  talk  against  the 
use  of  concrete  were  as  idle  as  for  a 
minister  to  preach  against  golf;  for  the 
game  goes  on  just  the  same  And  the  mis- 
takes of  yesterday  are  discovered  today 
and  corrected  tomorrow.  Furthermore, 
with  the  gradual  disappearance  of  tim- 
ber and  iron  from  the  earth's  surface  we 
have  got  to  use  it  whether  we  choose  or 
not.  But,  to  come  back  to  the  main 
point,  since  we  must  use  it,  let's  bear 
forcibly  in  mind  that  there's  nothing 
magic  or  alchemic  about  it,  that  it  has  no 


Concret«  wall  that 


presiding  goddess  in  aerial  drapery  to 
make  it  proof  against  all  physical  disad- 
vantages ;  and  that,  unless  used  with  the 
highest  intelligence  and  most  painstaking 
care  it  is  neither  frost-proof,  nor  fire- 
proof, neither  smoke-proof  nor  filth- 
proof,  neither  salt  water  nor  fresh  water- 
proof, neither  acid  nor  alkali-proof  and 
most  important  of  all,  neither  fool-proof 
nor  knave-proof ;  and  that  when  Thomas 
A.  Edison  endeavors  to  house  humanity 
in  indestructible  everlasting  concrete 
dwellings,  far  from  merely  reverting  to 
the  mud  hut,  he  is  undertaking  a  prob- 
lem worthy  of  all  the  wonderful  gray 
matter  he  possesses. 


REFILLING    THE    BREADBASKET 

By 
HARRY    F.    KOHR 


MOST  of  our  prophets  of  the 
latter  day  are  attuned  to 
the  doleful  key,  and  so, 
when  there  rises  one  who 
speaks  with  cheerful  voice 
lets  give  him  hail.  His  habitat  is  Kansas 
and  his  name  is  Ten  Eyck.  No  tearful 
voice  for  him,  no  heark-from-the-tomb- 
a-doleful-sound  when  he  speaks.  He  is 
the  prophet  of  plenty. 

"In  twenty  years," 
said  James  J.  Hill,  who 
is  one  of  our  most  vol- 
uminous and,  quite 
often,  most  pessimistic 
prophets,  with  tears  in 
his  voice,  "in  twenty 
years,  at  the  present 
rate  of  wheat  produc- 
tion, the  world  will  go 
supperless  to  bed." 

But  not  while  Ten 
Eyck  is  on  the  job. 
"Here,"  he  says,  "is  a 
wheat  which  will  fill 
the  world's  breadbas- 
ket to  overflowing  and 
send  it  to  bed  with  a 
stomach  lined  with  m7wVbiMd'k.ik( 


three  square  meals  and  a  Dutch  lunch 
after  the  show.  That,"  he  said,  as  he 
held  forth  a  handful  of  golden 
grains,  "will  produce  sixty  bushels  to 
the  acre.  It  has  produced  sixty-five  and 
there  isn't  any  reason  why  it  shouldn't 
keep  on  producing  sixty-five." 

Wheat  is  the  hobby  of  Prof.  A.  M.  Ten 
Eyck,  professor  of  agronomy  at  the 
Kansas  State  Agricultural  College  al 
Manhattan.  He  ^ows 
every  variety  of  the 
grain  by  its  first  name 
and  several  of  them  he 
has  named  himself. 
What  James  J.  Hill 
prophesied  in  his  most 
sepulchral  voice  he 
knew  seven  years  ago. 
Thereupon  he  turned 
his  talents  to  the  soil  to 
breed  a  wheat  that 
would  send  the  world 
to  bed  with  a  full  stom- 
ach. That  was  simple 
and  there  were  two 
ways  of  doing  it.  One 
was  to  teach  the  farmer 
"    how  to  farm  by  giving 
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back  to  the  soil  that  which  he  took  from 
it.  The  other  was  to  give  him  better  seed. 
He  is  helping  the  farmer  to  solve  both 
these  problems,  but  his  greater  efforts 
have  been  directed  toward  seed  improve- 
ment. 

As  Mr.  Hill  saw  it,  we  are  at  the  Hmit, 
or  nearly  so,  of  our  available  wheat  pro- 
ducing land.  The  average  yield  of  wheat 
to  the  acre  is  slowly  decreasing  and  the 
quality  deteriorating.  Each  year  our 
average  acre  produces  less — either  be- 
cause it  is  un intelligently  cultivated  by 
wasteful  methods;  because  its  capacity 
for  production  is  wearing  out ;  or  because 
the  seed  has  degenerated.  In  the  main, 
present  conditions  are  due  to  a  combina- 
tion of  all  the  causes. 

Kansas,  the  greatest  wheat  producing 
state  in  the  Union,  produced  last  year 
eighty  million  bushels.     That  is  a  vast 
enough  yield   in  the  aggregate  but  an 
average    of    only    thirteen 
bushels  to  the  acre.    A  few 
years  ^o  it  was  twenty. 
Other  wheat   states   tell  a 
similar    story.      Inevitably: 
at  this  rate,  in  a  few  years 
the  demand  will  be  so  great, 
and    the    margin    between 
yield  and  cost  of  produc- 
tion so   small  that  prices 
would  put  bread  among  the 
luxuries. 

It  wasn't  quite  so  bad 
seven  years  ago  when  Pro- 
fessor Ten  Eyck  sized  up 
the  wheat  situation,  but  it 
was  bad  enough  in  his  view 
to  call  for  action. 

Scientists  tell  us  that  if 
they  could  but  select  indi- 
viduals and  mate  them  and 
destroy  the  unfit  offspring 
ultimately,  they  would  be 
able  to  breed  a  perfect  race 
of  giants.  That  is  how,  seven 
years  ago.  Professor  Ten 
Eyck  began  to  replenish 
the  world's  bread  basket — 
by  rearing  a  breed  of  giant 
wheat,  ruthlessly  destroy- 
ing as  he  went  along  the 
weak  and  unfit  among  the 
grains.  By  mating  giant 
with  giant,  perfection  in 
one  quality  with  perfection  The  row  ii 


in  another,  he  has  evolved  finally  a 
wheat  which  will  produce  sixty-five 
bushels  to  the  acre  I 

That  result  multiplies  by  exactly  five 
the  average  production  in  Kansas.  But  it 
mustn't  be  assumed  that  by  planting  such 
seed  the  crop  production  of  Kansas  is  to 
be  quintupled  in  a  single  season.  Pro- 
fessor Ten  Eyck  is  a  practical  man.  He 
dreams  no  such  dreams.    He  merely  says : 

"In  five  years  we  expect  to  double  the 
wheat  yield  of  the  state.  The  planting 
of  thoroughbred  seed  alone  will  increase 
it  twenty-five  to  fifty  per  cent.  Pure 
bred  seed,  fertilized  soil  and  scientific 
tillage  of  the  seed-bed  will  increase  it 
from  one  hundred  to  one  hundred  and 
fifty  per  cent.  When  the  yield  in  Kansas 
is  increased  one  hundred  and  fifty  per 
cent  the  acre  average  will  rise  from  thir- 
teen to  thirty-two  bushels  and  it  could  be 
double  that. 


Head  Rows  or  Ckimean  Whbat. 

a  wblcb  waa  deyeloped  Ihe  Ghlrki  wheil 
(iilT-Gn  biubeU  to  tb*  taa. 


The  wheats  best  suited  to  the  Kansas 
soil  are  the  hard  winter  varieties  from  the 
Russian  Crimea.  Turkey  Red  is  most 
extensively  grown.  It  is  a  good  drought 
resister  and  fitted  for  a  rigorous  climate. 
But  taken  from  its  natural  habitat  and 
planted  in  the  effete  soil  of  Kansas, 
damper  and  warmer  than  its  native  soil, 
it  degenerates,  softens.  Hard  wheat 
makes  the  best  flour  and  the  Kansas 
product  is  in  great  demand.  But  when 
the  wheat  begins  to  soften  the  miller 
steps  in  and  demands  that  the  farmer 
maintain  the  quality  of  his  product  and 
go  back  to  the  steppes  for  more  seed. 
But  that  is  costly,  and  the  farmer  who 
gets  only  thirteen  bushels  to  the  acre  can- 
not afford  often  to  do  that. 

That  is  where  the  farmer  begins  to 
realize  on  his  investment  in  the  agricul- 
tural college.  "Hold,"  cries  Professor 
Ten  Eyck,  "I  will  supply  you  better  seed 
than  Russia  ever  grew." 

Of  all  the  hundreds  of  varieties  of 


wheat  to  be  had,  Professor  Ten  Eyck 
found  about  a  dozen  that  gave  promise 
of  development  into  big  producers.  In- 
cluded in  the  dozen  were  several  Russian 
varieties.  From  this  dozen  he  selected 
1,340  heads  and  applied  the  "head-row" 
tests.  This  is  simply  the  planting  of  all 
the  kernels  from  one  head  in  one  row 
and  so  on.  He  played  no  favorites.  All 
the  rows  were  given  the  same  soil  and 
attention.  It  was  a  race  for  the  survival 
of  the  fittest  and  each  little  grain  of 
wheat  must  hustle  for  itself.  When  the 
grain  ripened,  Professor  Ten  Eyck  would 
go  mercilessly  through  it  and  cull  out  the 
unfit  heads  and  throw  them  away.  In 
one  experimental  crop  the  best  row 
yielded  349  per  cent  more  than  the  poor- 
est and  forty-six  per  cent  more  than  the 
average  of  all  the  other  rows.  The  best 
heads  were  carefully  sorted  and  planted 
again  in  head  rows.  Season  after  season 
this  process  was  carried  out  until  finally 
two  big  producing  strains  definitely  were 
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established, 
each  of  them 
apparently 
able  to  main- 
tain indefi- 
nitely the 
much  de- 
sired quali- 
ties of  hard- 
ne  s  s  and 
drought  re- 
s  i  s  t  a  n  c  e. 
One  was 
called  Ghir- 
ka.and  from 

it  one  farmer  raised  a  crop  of  sixty-five 
bushels  to  the  acre.  The  other  variety 
was  called  Kharkof,  and  at  the  Agricul- 
tural College  it  produced  sixty  bushels  to 
the  acre. 

Of  the  two  new  wheats,  the  Kharkof 
seemed  to  Professor  Ten  Eyck  to  be  the 
superior  in  all  desired  qualities  and 
preparations  were  at  once  made  to  pro- 
duce Kharkof  for  seed.  This  year  more 
than  one  million  bushels  of  that  wheat 
will  be  raised  in  Kansas,  counting  on  an 
average  of  only  thirty  bushels  to  the 
acre.  Next  year,  all  conditions  being 
average,  Kansas  ought  to  eclipse  its 
greatest  wheat  crop  records  by  millions 
of  bushels  and  have  grain  enough  in  an- 
other year  to  seed  the  entire  country  with 


E  BUSHBLS  T 


the    new 
wheat. 

"It  is  not 
folly  to  pre- 
dict," Pro- 
fessor Ten. 
Eyck  said, 
"that  the  re- 
sulting in- 
crease in  the 
yield  of 
wheat  from 
^*  the  planting 

of  that  im- 
proved seed 
will  astonish  the  world.  From  it  we 
have  grown  sixty  bushels  to  the  acre, 
here  on  the  agricultural  college  farm, 
and  anybody  else  can  do  the  same  thing." 
"But,"  some  will  say,  "it  is  easy  enough 
to  raise  big  crops  on  a  state  experiment 
farm  where  every  condition  is  exactly 
right  and  the  farmers  scientific  experts." 
Professor  Ten  Eyck  is  ready  for  that. 
,  "The  conditions  on  that  farm,"  he  said, 
"are  not  better  than  on  the  average  well 
tilled  farm  in  Kansas.  It  is  only  ordinary 
soil,  all  'wash  land' — that  is,  on  hillsides 
that  wash  with  every  rain.  We  use  only 
common  farming  methods,  otherwise  our 
experiments  would  not  be  so  valuable. 
Any  farmer  who  takes  proper  care  of  his 
land  can  get  just  the  same  results  that  we 
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get  here.  And  then,  there  was  W.  G. 
Hamm  of  Holton,  Kansas,  who  bought 
seed  from  the  college  and  raised  sixty- 
five  bushels  to  the  acre." 

Mr.  Ilamm,  be  it  known,  is  a  preacher 
as  well  as  a  farmer.  He  might  have  ser- 
monized forever  to  his  little  Sunday  flock 
and  his  name  would  never  have  been 
uttered  abroad,  but  when  he  sowed  and 
reaped  a  crop  of  wheat  that  had  more 
bushels  to  the  acre  than  any  man  in  Kan- 
sas had  ever  raised  before,  he  preached 
a  sermon  that  has  thundered  through  the 
length  and  breadth  of  Kansas.  His  text 
was  the  parable  of  the  sower  and  the 
seed  and  his  pulpit  the  eternal  hillsides 
of  Kansas. 

There  are  two  classes  of  fanners.  One 
never  learns  anything  and  the  other  is 
always  learning  something.  Mr.  Hamm 
is  one  of  the  latter  class.  He  makes  a 
business  of  farming.  Forty-seven  years 
ago  his  father  took  up  a  claim  near  Hol- 
ton. For  forty-two  years  one  field  was 
planted  season  after  season  in  corn.  Then 
the  son  took  hold  of  the  farm.  Year 
after  year  its  crops  had  averaged  less  to 
the  acre.  His  preaching  hadn't  inter- 
fered with  a  study  of  modem  farming 
methods  and  he  combined  his  practical 
experience  and  his  book  learning  to  show 


the  "old  man"  a  few  things  about  culti- 
vating the  soil.  He  took  that  "corned- 
to-death"  cornfield  and  nursed  it  like  a 
spoiled  child.  He  disked  it  and  harrowed 
it,  he  scattered  manure  over  it  and  he 
repeated  the  process  after  every  rain. 
That  was  in  1908. 

•  When  seeding  time  same  Mr.  Hamm 
sent  to  the  Kansas  State  Agricultural 
College  for  seed  and  was  supplied  with 
enough  of  the  Ghirka  wheat  to  plant  his 
field.  The  wheat  was  .sowed  about  Oc- 
tober 1  with  about  one  bushel  of  seed  to^ 
the  acre.  Cattle  were  grazed  on  it' in  the 
fall  and  winter  and  in  the  spring  it  was 
manured  again.  Cutting  began  in  July 
and  when  the  threshing  was  ended  in 
September  it  had  yielded  exactly  sixty- 
five  bushels  to  the  acre,  machine  measure. 
That  wheat  Mr.  Hamm  has  sold  to  other 
farmers  for  seed  at  $2  a  bushel.  Where 
the  average  Kansas  farmer  realized  $13 
an  acre  from  his  wheat  Mr.  Hamm  real- 
ized $130. 

And  so,  if  Mr.  Hill's  calamitous  proph- 
ecy ever  comes  true  it  will  not  be  because 
Professor  Ten  Eyck  has  not  done  his 
part  in  providing  the  means  wherewith 
conditions  may  be  remedied  nor  Mr. 
Hamm  the  demonstration  of  how  the 
remedy  may  be  applied. 


WORLD'S    GREATEST    SEAPORT 


By 


CHARLES    FREDERICK    CARTER 


SO  they're  going  to  give  the  port 
of  New  York  room  to  grow ! 
It's  all  settled.  Congress,  the 
legislature,  the  city  council,  the 
Board  of  Estimate  and  Appor- 
tionment, and  Mayor  Gaynor,  have  all 
agreed  upon  the  plans  for  the  Jamaica 
Bay  improvement ;  most  of  the  red  tape 
has  been  unwound,  the  first  instalment 
of  a  series  of  appropriations  that  may 
ultimately  aggregate  seventy  millions, 
more  or  less,  has  actually  been  made, 
and  in  a  very  short  time  the  dirt  will 
begin  to  fly;  or,  to  put  it  literally,  the 
mud  will  begin  to  flow. 


When  it  is  all  over  the  metropolis  of 
the  Western  hemisphere  will  be  the 
world's  greatest  seaport,  with  the  most 
extensive  harbor,  the  most  liberal  allow- 
ance of  docks  and  wharves  and  the  most 
up  to  date  facilities  for  the  economical 
handling  of  freight  to  be  found  any- 
where. Incidentally  these  things  will 
help  materially  to  make  the  city,  the 
major  part  o'f  which  by  that  time  will 
have  moved  over  to  Long  Island  for  lack 
of  any  other  place  in  which  to  spread 
out,  the  metropolis  of  the  world ;  for  by 
1950,  or  sooner,  it  is  expected  to  have 
at  least  ten  million  inhabitants.    Some  of 
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the  more  enthusiastic  prophets  make  it 
twenty  millions. 

Before  the  significance  of  the  Jamaica 
Bay  Improvement  can  be  properly  ap- 
preciated it  is  necessary  to  review  the 
geography  of  New  York  and  the  com- 
mercial conditions  arising  therefrom. 

Of  course.  New  York  is  something  of 
a  seaport  now.  About  thirty-eight  per 
cent,  of  the  nation's  foreign  trade  and 
nine-tenths  of  all  trans-atlantic  passen- 
gers pass  through  the  city.  Indeed,  New 
York  today  leads  the  world  as  a  com- 
mercial city.  The  4,183  vessels,  aggre- 
gating 12,481,861  net  tons,  entering  from 
foreign  ports  in  1908,  and  the  4,061 
vessels,  aggregating  12,327,372  net  tons, 
clearing  for  foreign  ports,  made  a  grand 
total  of  24,809.233  tons.  The  value  of 
imports  at  New  York  for  the  calendar 
year,  1908,  was  $641,552,984;  and  the 
value  of  domestic  exports  was  $614,- 
489,283.  In  addition  it  is  estimated  that 
commerce  valued  at  $24,000,000  annually 
passes  through  New  York  in  transit  to 
other  countries  without  being  landed. 
Three-fourths  of  all  the  sugar  and  coffee 
imported  into  the  United  States,  nearly 


half  the  tea,  more  than  three-fourths  of 
all  the  cotton,  silk  and  wool  manufac- 
tures, ninety-six  per  cent  of  the  rubber, 
eighty  per  cent  of  the  tin  and  sixty  per 
cent  of  the  hides  and  skins  imported 
enter  the  port  of  New  York.  This  takes 
no  account  of  the  coastwise  traffic,  which 
ten  years  ago  was  more  than-  double  the 
amount  of  foreign  trade.  But  occasionally 
a  few  carloads  of  wheat  get  away  and 
are  shipped  to  Liverpool  by  way  of  Mon- 
treal. Whereat  the  newspapers  abuse 
the  trunk  lines,  and  the  Chamber  of 
Commerce  sends  a  delegation  hot  foot  to 
Washington  to  complain  to  the  Interstate 
Commerce  Commission  about  it. 

Until  very  recently  Nature  has  been 
given  great  credit  for  cleverness  and 
liberality  in  providing  New  York  with 
an  inland  harbor  that  has  been  classed 
among  the  world's  best.  No  doubt  Na- 
ture deserves  the  highest  commendation 
for  good  intentions,  but  if  the  honest 
truth  must  be  told  she  rather  made  a 
mess  of  it  in  designing  New  York  har- 
bor; for  it  is  not  nearly  large  enough  to 
handle  economically  the  traffic  that  offers 
today.    And  even  under  present  adverse 


conditions  a  steady  increase  in  the  ton- 
nage of  vessels  entered  and  cleared  is 
imposed  upon  the  already  overcrowded 
waters.  The  increase  from  1905  to  1908 
was  5,152,364  tons.  In  twenty  years  the 
increase  in  tonnage  has  been  121  per  cent. 
It  certainly  sounds  imposing  to  say 


that  the  water  front  of  New  York  harbor, 
including  the  thirty  miles  of  Jersey  shore 
from  A^boy  to  Fort  Lee,  foots  up  a 
grand  tota!  of  478  miles,  which  is  eight 
miles  more  than  the  entire  coast  line  of 
the  independent  maritime  nation  of  Hoi- 
land.     But  while  this  great  expanse  of 
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water  front  makes  a  brave  showing  on 
the  map  it  isn't  nearly  so  big  when  the 
unavailable  parts  are  eliminated.  The 
distance  from  the  foot  of  West  Seventy- 
second  street  to  the  northern  limits  of 
the  city  is  of  no  commercial  value  because 
it  is  backed  by  a  high  hill  and  a  public 
park.  The  Harlem  River  adds  some 
miles  to  the  water  front  but  it  is  almost 
entirely  useless  because  it  is  a  narrow 
channel  spanned  by  so  many  drawbridges 


going  vessels.  The  only  available  room 
for  increase  would  not  provide  for  more 
than  250.000  additional  feet  of  wharfage. 
To  still  further  embarrass  commerce, 
the  harbor  has  been  turned  into  a  cess- 
pool which  is  filling  up  at  a  rate  which 
suggests  the  impending  necessity  of  fit- 
ting vessels  with  casters  if  they  are  to 
continue  to  navigate  it.  As  if  all  this  was 
not  enough,  the  railroads  needed  the 
harbor  for  yards ;  and  when  a  railroad 


that  a  tug  is  often  an  entire  day  making 
a  trip  in  with  a  tow  and  out  again.  While 
Bronx  Borough  has  a  water  front  of 
nearly  a  hundred  miles  the  only  part  of 
practical  value  is  a  short  stretch  between 
Cabot  street  and  Hunt's  Point.  From 
One  Hundred  and  Thirty-second  street 
to  Oak  Point  on  the  East  River  the  chan- 
nel is  narrow  and  close  inshore  thus  mak- 
ing the  construction  of  piers  impractica- 
ble. Finally,  the  shore  line  of  Staten 
Island,  or  Richmond  Borough,  adds  a 
great  deal  to  the  total,  yet  is  almost 
worthless  from  a  practical  standpoint  be- 
cause of  its  inaccessible  location. 

Upon  getting  right  down  to  facts, 
therefore.  New  York  harbor  turns  out  to 
be  not  so  very  big  after  all.  The  pres- 
ent available  wharfage  aggregates  about 
one  million  linear  feet,  of  which  only 
about  ten  per  cent  is  allotted  to  o«an 


needs  a  thing  it  just  helps  itself.  Sev- 
enty-five per  cent  of  all  freight  received 
at,  or  forwarded  from.  New  York  is 
handled  on  car  floats  and  lighters  which 
crowd  the  waters  so  thickly  that  only  the 
most  acrobatic  of  pilots  can  wriggle 
through  with  a  steamship.  The  railroads 
are  not  to  blame.  Ships  must  be  un- 
loaded and  loaded.  To  lay  tracks  for 
this  purpose  upon  the  skimpy  little  island 
of  Manhattan,  where  there  is  scarcely 
room  for  the  headlines  in  the  evening 
papers,  to  say  nothing  of  less  obtrusive 
objects,  is  not  to  be  thought  of.  On  the 
Jersey  shore  the  hills  come  down  so  near 
the  water's  edge  that  there  is  no  room 
for  adequate  terminals.  Thus  there  was 
no  alternative  but  for  the  railroads  to 
become  amphibious.  The  wonderful  suc- 
cess with  which  this  unique  situation  has 
been    met    would    make    a    fascinatii^ 


story  were  there  space  to  here  present 
the  facts. 

Such  being  the  conditions  it  is  not  sur- 
prising to  find  that  a  memorial  signed  by 
a  large  number  of  prominent  business 
men  was  presented  to  Mayor  Gaynor  a 
month  after  he  had  taken  up  his  office, 
reminding  him  that  a  large  amount  of 
commerce  was  being  diverted  to  compet- 
ing ports  by  extortionate  charges  and  in- 
adequate dockage  facilities  and  urging 
him  to  use  the  influence  of  his  position 
to  improve  conditions.  More  than  ten 
years  ago  Mayor  Van  Wyck  was  simi- 
larly petitioned  to  save  the  coasting  trade 
that  was  being  driven  from  New  York  by 
lack  of  wharf  room  at  rates  the  traffic 
would  bear. 

While  New  York  was  thus  asleep  at 
the  switch  Newark,  an  inland  town  in 
New  Jersey,  laid  plans  to  dig  her  way 
through  the  salt  marshes  to  deep  water 
and  thus  capture  the  cream  of  the  neg- 
lected commerce.  The  Newark  scheme 
provides  for  a  shipping,  manufacturing 
and  transportation  zone  just  south  of 
Passaic  light,  on  the  western  shore  of 
Newark  Bay  four  thousand  feet  wide 
and  twelve  thousand  feet  long,  containing 
a  central  channel  seven  hundred  feet 
wide  in  the  clear,  reinforced  by  a  number 
of  large  piers  and  slips  capable  of  accom- 


modating large  ocean  going  steamships, 
and  by  a  basin  six  hundred  feet  wide  by 
two  thousand  feet  long  on  which  there 
are  to  be  several  public  renting  places  at 
the  end  nearest  Newark.  The  depth 
everywhere  is  to  be  thirty  feet  to  begin 
with.  Nine  hundred  acres  to  be  re- 
claimed from  the  salt  marshes  with  the 
dredging  spoils  will  be  available  for 
warehouse  and  factory  sites.  The  Jer- 
seymen  figure  that  as  a  very  large  pro- 
portion of  the  freight  handled  by  the 
railroads  consists  of  import  and  export 
traffic  they  can  save  millions  of  dollars 
by  their  up  to  date  terminal  where  cars 
can  be  placed  alongside  vessels,  thus  elim- 
inating expensive  lighterage.  The  ad- 
vantages are  so  obvious  that  they  expect 
by  1950  to  be  doing  a  business  amounting 
in  weight  to  3,750,000  tons  and  in  value 
to  $174,000,000  annually. 

When  the  Newark  enterprise  was 
launched  New  York  began  to  take  notice. 
Obviously  the  only  directions  in  which 
there  is  room  for  the  indefinite  expansion 
of  the  city's  commerce  is  southeast  and 
east  along  the  two  hundred  and  eighty 
miles  of  Long  Island's  coast  line  Even 
this  was  not  economically  possible  until 
the  recent  completion  of  numerous 
bridges  and  tunnels  transformed  Long 
Island  into  an  annex  to  Manhattan. 
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A  commission  was  appointed  to  exam- 
ine and  report  upon  the  most  available 
spot  for  the  Jirst  and  most  important  ex- 
tension of  harbor  facilities,  which  is 
Jamaica  Bay.  This  undeveloped  harbor 
lies  within  the  limits  of  Greater  New 
York,  the  entrance  to  the  channel  being 
only  eleven  miles  from  New  York  City 
Hall.  As  the  entrance  channel  lies  east 
of,  and  six  and  tive-eighths  miles  distant 
from  Sandy  Hook,  trans-Atlantic  liners 
could  save  about  six  hours  time  by  turn- 
ing into  the  new  harbor  instead  of  fol- 
lowing the  slow  and  tortuous  course 
across  the  outer  bar,  through  the  lower 
bay,  the  narrows  and  the  crowded  upper 
bay  to  an  inconvenient  pier  in  Hoboken. 
Moreover,  the  entrance  to  Jamaica  Bay 
lies  outside  the  fog  belt  which  so  fre- 
quently compels  vessels  to  wait  for  a 
chance  to  get  in.  So  far  as  the  personal 
convenience  of  passengers  is  concerned 
Jamaica  Bay  will  be  a  great  improve- 
ment upon  Hoboken ;  for  electric  express 
trains  running  under  the  East  River  will 
transfer  them  in  eighteen  minutes  to  the 
very  heart  of  the  city,  within  a  few  blocks 
of  the  big  hotels,  or  to  a  station  from 
which  they  can  take  a  train  for  any  part 
of  the  continent  without  setting  foot  out 
of  doors. 

At  present  there  is  not  much  to  sug- 
gest a  great  world  harbor  at  Jamaica 
Bay.  The  bay  itself  is  a  shallow  sheet 
of  water  covering  an  area  of  16,170  acres, 
or  25>j   square  miles,  in  which  a  few 


oysters  are  grown  and  a  tew  unsophisti- 
cated minnows  are  caught  by  holiday 
fishermen.  Adjacent  are  8,500  acres  of 
salt  marsh,  the  present  home  of  untold 
billions  of  mosquitoes.  There  are  4,200 
additional  acres  of  marsh  land  apart  from 
the  main  body,  making  the  total  area  of 
bay  and  marshes  28,970  acres,  or  45j^ 
square  miles,  which  is  double  the  area  of 
Manhattan  Island.  All  that  breaks  the 
monotony  of  this  dreary  expanse  at  pres- 
ent is  the  aroma  from  the  garbage  reduc- 
tion works  on  Barren  Island  at  the  west- 
ern end  of  the  bay. 

The  plans  drawn  up  by  the  Improve- 
ment Commission,  when  fully  developed, 
will  provide  a  channel  43,000  feet  long, 
measured  along  the  westerly  and  north- 
em  pierhead  line,  giving  access  to  80 
piers  on  the  mainland  each  with  a  width 
of  125  feet,  separated  by  slips  300  feet 
wide.  If  the  piers  are  built  at  an  angle 
of  45  degrees  with  the  bulkhead  line  each 
may  be  a  thousand  feet  long,  thus  af- 
fording 160,000  linear  feet  of  wharfage, 
or  about  one  and  two-thirds  times  the 
amount  of  wharfage  now  available  for 
ocean  going  vessels.  Improvement  of  the 
marshy  isUnds  in  the  bay,  aggregating 
43)0  acres,  would  more  than  double  this 
amount  of  wharfage.  The  National 
Government  is  to  dredge  an  entrance 
channel,  the  outer  end  of  which  will  be 
protected  by  Rockaway  Beach,  a  natural 
breakwater. 

According   to   present   plans   the   en- 
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trance  channel  at  first  is  to  be  300  feet 

wi'Ie,  but  is  to  have  a  depth  of  only  18 
feet,  which  would  shut  out  ocean  going 
vessels.  At  some  future  time  it  is  to  be 
enlarged  to  a  width  of  1,500  feet  and  a 
dejiiii  of  30  feet.  The  idea  of  the  major- 
ity of  the  Improvement  Commission  is 
that  the  only  purpose  to  be  served  by 
creating  the  new  harbor  at  the  outset  will 
l.e  to  prfrtTiote  the  growth  of  the  territory 
tributory  to  Jamaica  Bay  by  providing 
for  the  delivery  of  building  material  at  a 
low  freight  charge.  This  territory  in 
lOfC  consumed  1.600,0C0  tons  of  building 
material  and  400,000  tons  of  fuel,  which, 
the  majority  thinks,  would  justify  the 
construction  of  an  18  foot  channel  and 
harbor.  The  Newark  Commission,  being 
composed  of  men  with  livelier  imagina- 
tions, foresaw  the  wisdom  of  providing 
for  ocean  going  carriers  by  creating  a 
depth  of  30  fed  at  the  outset.  With  this 
sort  of  competition  so  near  at  hand  it  is 
not  difficult  to  foresee  an  early  change  in 
the  Jamaica  Bay  plans. 

At  the  head  of  the  basin  a  public  wharf 
1,150  feet  long  and  100  feet  wide  is  to  be 
provided.  Parallel  to  the  basin  on  both 
sides  about  400  feet  back  from  the  bulk- 
head are  to  be  streets  120  feet  wide  which 
will  give  the  railroads  access  to  the 
wharves  and  factory  sites  by  suitable 
spurs.  The  wharves  are  to  be  provided 
with  electric  cranes,  telpherage  systems 
and     other     modem     devices     for    the 


prompt  and  ecoaomical  handling  of  the 
freighL 

The  new  harbor  is  to  be  the  tidewater 
tcnninus  of  the  thousand  tcm  barge  canal 
now  being  built  by  the  State  at  a  cost  of 
$101,000,000  from  Lake  Erie  to  the  Hud- 
son River  which  is  expected  to  bring  ten 
million  tons  of  freight  to  New  Yoric 
annually.  Plans  are  already  afoot  to  pro- 
vide a  short  cut  for  the  barges  from  the 
Hudson  by  way  of  the  Harlem  River  to 
Flushing  Bay  and  thence  by  a  canal  eight 
miles  long  across  the  western  end  of 
Long  Island  to  Jamaica  Bay,  thus  avoid- 
ing the  congested  waters  of  New  York 
harbor  and  incidentally  avoiding  also  pos- 
sible rough  water  in  the  lower  bay. 
Barges  loaded  directly  from  lake  steam- 
ers can  be  brought  alongside  ocean  lin- 
ers where  their  cai^oes  can  be  trans- 
ferred at  a  minimum  expense. 

Barring  a  thin  layer  of  mud  the  ma- 
terial to  be  dredged  is  clean  sand  which 
is  to  be  used  in  filling  up  the  marshes 
back  of  the  bulkheads  by  the  method  by 
which  Galveston  was  so  successfully 
built  up  above  the  danger  of  future  inun- 
dations. Such  material  is  easily  handled 
by  modem  dredges  which  are  capable  of 
delivering  the  material  at  great  distances 
with  wonderful  rapidity.  A  suction 
dredge  at  Oakland,  Cal.,  delivered  ma- 
terial through  a  twenty-inch  pipe  a  dis- 
tance of  6,170  feet.  Another  at  Balti- 
more pumped  material  ashore  through  a 
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pipe  line  10,797  feet,  or  a  little  more  than 
two  miles  long.  Part  of  this  line,  though, 
was  down  hill.  The  pressure  at  the  pump 
was  only  28  pounds  per  square  inch. 
While  the  recognized  effective  size  of 
suction  dredge  for  delivering  material 
ashore  is  one  using  30  inch  pipe,  at  least 
one  has  been  built  with  pipe  42  inches  in 
diameter.  The  percentage  of  solid  mat- 
ter that  can  be  carried  in  a  dredge  pipe 
line  varies  greatly  according  to  the  ma- 
terial. Some  clays  can  be  pumped  with 
only  10  per  cent  of  water,  or  just  enough 
to  lubricate  them.  The  carrying  capacity 
of  a  36  inch  pipe  discharging  material 
composed  of  80  per  cent  solid  matter  at 
ten  feet  per  second  is  7,400  cubic  yards 
per  hour.  Few  suction  dredges  are  so 
effective  as  this,  though,  because  much 
of  their  power  is  generally  wasted  pump- 
ing water  carrying  a  small  percentage  of 
solid  matter  at  a  needlessly  high  velocity. 
But  the  operation  is  so  simple  and  ef- 
fective that  it  more  than  offsets  this 
waste  of  power.  The  famous  suction 
dredge  J.  Israel  Tarte,  belonging  to  the 
Canadian  government,  has  demonstrated 
its  ability  to  deepen  a  channel  in  blue 
clay,  which  is  very  much  harder  to  handle 
than  sand,  four  feet  for  a  width  of  325 
feet  a  distance  of  a  mile  and  a  half  in  a 
month.  In  26  days  in  September,  1903, 
the  Tarte  dredged  757,100  cubic  yards 
of  blue  clay  from  a  depth  of  35  feet  and 
delivered  it  2,000  feet  away. 
The  great  dipper  dredge  Onondaga, 


used  in  New  York  harbor,  has  a  dipper 
with  a  capacity  of  fifteen  cubic  yards  and 
is  capable  of  working  at  a  depth  of  50 
feet.  A  dredge  of  this  type,  but  with  a 
dipper  of  only  four  cubic  yards  capacity, 
in  use  in  Lake  Superior,  has  a  record  of 
5,900  cubic  yards  in  sixteen  hours,  and 
111,000  cubic  yards  in  a  month. 

From  this  it  may  seem  that  the  task 
of  moving  a  couple  of  hundred  million 
cubic  yards,  more  or  less,  of  sand  from 
where  it  is  not  wanted  to  where  it  is 
wanted  in  order  to  create  an  artificial 
harbor  in  Jamaica  Bay  is  a  simple  one 
from  an  engineering  standpoint.  Main- 
taining the  depth  may  be  more  difficult, 
for  it  may  involve  some  nice  calculations 
to  proportion  the  interior  basin  to  the 
entrance  channel  so  that  the  tidal  scour 
will  keep  the  channel  clear.  The  govern- 
ment engineers  are  of  the  opinion  that  it 
will  also  involve  the  building  of  jetties 
and  more  or  less  constant  dredging  at  an 
estimated  cost  of  $55,000  a  year.  The 
total  cost  to  the  Government  of  the  plans 
recommended,  including  the  expense  of 
widening  and  deepening  the  entrance 
channel  and  building  jetties  is  estimated 
at  $7,430,000.  The  total  cost  of  the  en- 
tire improvement  ranges  all  the  way  from 
$13,565,000  as  estimated  in  the  majority 
report  to  $47,089,000  in  the  minority 
report  and  $69,270,000  according  to  the 
ideas  of  the  chief  engineer  of  the  board 
of  estimate  and  apportionment.  Others 
swell  this  to  a  hundred  millions. 
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But  that  the  game  will  be  worth  the 
candle  all  are  agreed.  The  filled  in  lands, 
which  may  aggregate  as  much  as  fifteen 
thousand  acres,  will  be  worth  fifteen  mil- 
lions dollars  to  the  city  which  will  own 
them.  Indirectly  their  value  will  be  be- 
yond computation,;  for  they  will  afford 
factory  sites  that  will  make  New  York 
the  world's  greatest  manufacturing  cen- 
ter. 

In  fact  New  York  is  today  the  greatest 
manufacturing  center  in  the  United 
States.  The  Census  Bureau's  special  re- 
port on  manufactures  for  1905  gives  the 
value  of  its  manufactures  as  $1,526,523,- 
000,  an  increase  over  1900  of  $353,652,- 
745.  In  the  five  year  period  the  manu- 
factures of  Queens  Borough  increased 
162.3  per  cent,  a  showing  not  approached 
by  any  other  locality  in  the  United  States. 
The  value  of  the  Borough's  manufactures 
in  1905  was  $92,941,158.  If  to  this  be 
added  Brooklyn's  $373,462,930  worth  of 
manufactured  products  the  possibilities 


of  the  two  boroughs  most  directly  af- 
fected by  the  Jamaica  Bay  improvement 
may  be  appreciated. 

With  ocean  going  vessels  bringing  to 
their  very  doors  wool  from  Australia, 
hides  from  Argentine,  cabinet  woods 
from  Brazil,  cotton,  yellow  pine  and 
hardwoods  from  the  South  and  other  raw 
materials  culled  from  the  fields,  mines 
and  forests  of  the  whole  world  at  the 
lowest  possible  charge  for  freight,  with 
the  least  possible  delay  and  with  a  mini- 
mum for  handling;  with  cheap  fuel 
brought  in  barges  from  Newport  News 
and  with  an  inexhaustible  supply  of  labor 
always  at  hand  the  factories  of  New 
York  will  be  most  fortunately  situated. 

It  has  been  the  invariable  experience 
of  cities  that  the  increase  of  business 
keeps  pace  with  the  facilities  provided 
therefor.  Antwerp  spent  millions  for 
wharves  and  modern  facilities  for  hand- 
ling freight  and  thus  increased  her  com- 
merce 200  per  cent,  in  twenty  years. 


HOW   YOUR    FISHING    ROD   IS    MADE 

By 
HARRY    H.    DUNN 

The  iffultintf  of  fishintf  rods  Is  coming  to  be  a  pleasant  and  remanerative  emi^oyment  for  men  and  women  -wbo 
can  do  things  with  their  hands  and  with  small  tools.  The  pay  for  rods  of  the  first  class  ranges  from  120  to  150.  with 
higher  prices  for  especially  ornamented  rods  and  several  can  be  made  at  one  and  the  same  time,  so  that  the  output  is 
limited  only  by  the  skill  of  the  maker.  Among  the  minor  trades  which  can  be  self -learned,  this  is  one  of  the  most 
pleasing  and  one  which  is  being  brought  into  great  demand  by  the  recent  rise  in  deep  sea  fishing  along  the  lines  of  Ii|^ 
tackle  and  fair  play  to  the  fish. 


WITHIN  the  past  three 
years,  since  the  incep- 
tion of  the  record- 
seeking  clubs  of  Aran- 
sas Pass  and  Catalina 
Island,  in  Texas  and  in  California, 
respectively,  there  has  sprung  up  a 
new  industry  for  men,  and  even  women, 
who  work  with  their  hands,  and  who  are 
clever  at  the  crafts  of  the  plane  and  the 
glue  pot. 

This  new  industry — trade  it  might  al- 
most be  called — is  the  making  of  the 
rods  with  which  the  great  three  and 
four-hundred  pound  fish  of  Gulf  and 
Pacific  coast  waters  are  taken  by  en- 


thusiastic Waltonians,  who  sconi  the 
methods  of  the  handliner  and  of  the 
heavy  tackle  enthusiast. 

The  rods  on  which  these  fish  are 
caught — "taken,"  is  the  correct  word, 
according  to  the  anglers — ^have  been 
reduced  in  weight  until  now  there  has 
been  formed  at  Avalon,  Catalina  Island, 
on  the  California  coast,  a  "Three-Six 
Club,"  which  uses  six-ounce  rods  and  six- 
thread  lines.  On  such  tackle  as  this 
forty-pound  fish  have  been  caught  after 
an  hour's  battle,  while  the  enthusiasts 
hope  to  take  even  the  lordly  tuna  on 
their  knitting  needle  rods  and  cobweb 
lines. 


Nine-ounce  rods,  only  an  ounce  more 
than  half  a  pound  in  weight  and  six  feet 
in  length,  are  in  common  use  up  and 
down  the  West  Coast,  and  no  trophies 
are  awarded  by  any  of  the  fishermen's 
clubs  for  fish  taken  on  tackle  heavier 
than  this,  or  with  lines  of  greater 
strength  than  the  nine-strand  Cuttyhunk. 

As  may  be  imagined,  these  rods,  which 
are  all  of  wood  or  split  bamboo,  long  and 
slender,  tapering  from  barely  more  than 
half  an  inch  in  thickness  at  the  seat  of 
the  real  to,  three-sixteenths  of  an  inch  at 
the  tip,  have  to  have  the  strength  of  steel 
combined  with  an  even  greater  bending 
power,  I  have  seen,  when  fishing  off 
Catalina,  a  nine-ounce  rod  bent  double 
with  the  fighting  strength  of  a  thirty- 
pound  albacore,  enduring  a  strain  which 
would  have  tried  the  best  of  steel  rods, 
with  the  added  drawback  that  salt  water 
is  deadly  to  steel  rods. 

The  making,  then,  of  these  split  bam- 
boo or  wood  rods  must  be  perfect  in 
every  detail.  For  instance,  from  butt  to 
tip  they  are  wrapped  with  the  finest  and 
toughest  of  silk  thread.  A  single  over- 
lapping of  two  of  these  threads,  a  single 


twisting  of  the  thread  so  that  the  fibers 
become  separated,  might  at  a  crucial 
moment,  so  weaken  the  rod  that  a  fight- 
ing fish  would  escape,  and  the  rod  might 
be  broken,  or,  what  is  worse,  bent  so  that 
it  could  never  be  straightened. 

Wood,  be  it  betharaba  or  the  best 
lancewood,  is  going  out  of  favor  with 
most  salt-water  anglers  who  go  after  big 
fish.  It  is  said  to  lack  the  resiliency  of 
the  bamboo  and  also  to  become  bent  at 
undue  strains  with  greater  ease  than  the 
rods  which  are  made  entirely  of  the  split 
cane. 

The  making  of  one  of  these  split  bam- 
boo rods,  then,  becomes  nothing  less 
than  an  art,  and  one  which  is  of  as  great 
care  as  the  making  of  a  watch  or  the 
shaping  of  the  hull  of  a  racing  yacht. 
For  this  reason,  while  sporting-goods 
houses  are  constantly  offering  rods  of 
this  material  as  low  as  five  dollars  each, 
the  skilled  angler  scorns  these  products 
of  machinery  and  buys  direct  from  the 
maker,  who,  with  the  guaranteed  labor 
of  his  own  hands  and  tools,  produces 
rods  which  when  properly  handled,  no 
game  fish  has  ever  been  able  to  break. 
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Of  course,  these  rods  cost  more  ^s^ 
than  the  product  of  the  machines  >a 
of  the  wholesale  makers,  but  they  last  1 
a  lifetime,  their  weight  is  practically  I 
nil,  and  the  demand  for  them  has  be-  J 
come  so  great  that  the  making  of  fish-  1 
ing  rods  is  becoming  a  profitable  | 
means  of  livelihood  for  those  who  have 
the  requisite  skill  and  knowledge  to 
produce  the  best. 

The  first  step  in  the  making  of  one 
of  these  rods,  is,  of  course,  the  ma- 
terial. This  comes  in  the  form  of 
straight  pieces  of  bamboo  about  eight 
or  ten  feet  long,  usually  from  China 
or  Japan,  Tongquin  being  the  greatest 
point  of  export.  When  this  is  re- 
ceived by  the  rodmaker,  it  is  dry,  but 
he  puts  it  in  a  kiln  especially  con- 
structed for  the  purpose,  and  dries  it 
again,  until  it  is  what  is  known  as 
"bone  dry." 

Then,  in  his  shop,  he  splits  this  cane 
delicately  and  carefully  so  as  in  no  way 
to  injure  the  natural  "enamel"  of  the 
exterior,  into  sections  suitable  for  the  ^ 
size  of  the  rod  he  is  about  to  build. 
This  splitting  process  is  one  of  the 
most  difficult  of  his  entire  task  and 
the  onjy  tool  with  which  it  can  be  done 
successfully  is  a  pocket  knife  with  a 
razor  edge.  Every  one  of  the  pieces 
so  split  from  the  main  "trunk"  of  the 
bamboo,  must  be  of  the  same  width. 
Then  the  inside  of  each,  and  the  sides 
as  well,  are  planed  down  until  the  j 
bamboo,  which  is  originally  from  an  IJ 
eighth  to  something  less  than  a  quarter 
of  an  inch  in  thickness,  is,  in  cross  sec- 
tion, an  equilateral  triangle,  with  the 
enamel  still  on  the  outside,  and  forming 
a  perfect  wedge. 

Six  of  these  with  the  rough  places  on 
the  joints  planed  down,  are  put  together, 
with  the  enamel  side  out,  to  form  a  hex- 
agonal rod.  Each  one  of  the  sections 
having  been  tapered  before  the  rod  is  put 
together,  the  whole  rod  has  the  taper 
which  it  is  destined  to  have  when  com- 
pleted. Each  section,  also,  before  the  six 
are  put  together,  is  treated  to  a  coat  of 
waterproof,  non-cracking  glue,  made 
especially  for  this  purpose.  Then  the 
entire  rod,  now  beginning  to  take  on 
embryo  form,  is  wrapped  tightly  with 
strong  cord,  and  put  away  in  the  drying 
room,  where  temperature  of  about  100 


degrees  is  maintained,  day  and  night. 
This  drying,  also,  is  a  delicate  process, 
and  one  which  must  be  watched  with 
the  greatest  care.  Too  much  heat  will 
make  the  rods  too  brittle,  while,  too 
low  a  temperature  will  tend  to  make 
them  spongy  and  unresponsive  at  a 
time  when  all  the  "springiness"  they 
possess  is  brought  into  requisition 
against  some  fighting  finned  game  of 
the  sea. 

Inside  the  drying  room,  where  the 
completed  rods  are  hung,  as  will  be 
told   later  on,   there   is   a   long  box, 
standing  high  enough  to  contain  the 
longest  rods  the  maker  will  be  called 
on  to  build.     Into    this    the    freshly 
glued,  hexagonal  rods  are  put  and  the 
heat  from  a  lamp  beneath  turned  on. 
This  gives  them  the  first  heat  from  the 
source  of  all  the  warmth  of  the  drying 
room  and   so  keeps  them   somewhat 
warmer  than  the  wound  and  varnished 
rods  to  which  the  finishing  touches  are 
being  put  in  the  outer  part  of  the  drier. 
The  length  of  time  which  the  rods 
remain  in  this  hot  box  varies  with  the 
diameter  of  the  rod,  the  amount   of 
glue  applied  and  the  porosity  of  the 
bamboo  itself.    Some  bamboo,  particu- 
larly that  grown  in  the  southern  part 
of  China,  is  more  porous  than  other 
varieties,  and  it  is  impossible  for  the 
rodmaker  to  differentiate  the  tw^o  be- 
fore the  drying  room  temperature  is 
reached.    For  this  reason,  in  so  far  as 
is  possible,  the  rodmaker  must  be  a 
judge  of  bamboo,  and  as  there  are  as 
many  kinds  of  bamboo  as  there  are  of  the 
eucalyptus,  he  becomes  in  a  way  a  spe- 
cialist  in   bamboo — if   he   takes   up    his 
work  to  carry  it  to  the  highest  point  of 
excellence. 

When  the  rod  comes  from  the  drier, 
the  string  wrapping  is  removed,  and  with 
it  the  outside  glue  peels  off,  leaving  the 
rod  perfectly  smooth  on  the  outside, 
with  the  natural  surface  of  the  bamboo 
out.  This  is  as  smooth  as  glass,  and 
the  rod  is  then  tested  for  its  bending 
powers.  If  it  does  not  show  the  proper 
resilience — that  is,  if  it  will  not  bend 
double  along  every  one  of  its  six  faces — 
it  is  then  thrown  away  and  all  the  work 
which  has  been  done  on  it  goes  for 
naught.  Not  alone  in  one  direction  must 
the  rod  answer  every  strain  put  upon  it 
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with  an  ever-elastic  bend  and  spring,  but 
it  must  be  equally  resourceful  in  every 
direction  from  which  strain  can  possibly 

But  if  the  rod  passes  these  require- 
ments, it  is  then  ready  to  be  wound.  For 
this  purpose  a  sort  of  lathe  is  used,  long 
enough  to  contain  the  whole  six-foot 
rod.  Into  this  the  rod  is  clamped,  and, 
with  spools  Bf  vari-colored  silks  at  his 
elbow,  the  rodmaker  begins  the  most 
tedious  of  all  his  tasks.  The  spools  are 
on  reels,  geared  to  move  with  the  rod. 
Power  is  applied  to  the  winder  by  the 
right  hand  of  the  operator,  while  with 
his  left  he  guides  the  thread  which  is 
overlaid  on  the  entire  rod  from  tip  to  butt. 

Usually  the  general  color  of  the  thread 
used  in  winding  the  body  of  the  rod  is 
light,  gray,  white,  green,  or  light  blue 
being  most  common,  while  wherever 
there  are  Joints  in  the  bamboo,  an  extra 
layer  of  darker  silk,  an  inch  or  so  wide, 


is  put  on  to  strengthen  the  joints.  After 
this  winding  is  accomplished,  the  entire 
rod  is  varnished. 

Then  the  "guides,"  small  eyelets  which 
are  to  carry  the  line  along  the  rod  to  the 
tip,  are  put  in  and  each  wrapped  with 
strong  silk,  and  each  new  winding  in 
turn  varnished.  The  rod  goes  to  the 
drier  again  for  another  period,  in  which 
it  is  thoroughly  dried  again  and  the 
whole  comes  out  to  be  finally  tested  for 
resiliency.  This  is  usually  dene  by  at- 
taching a  line  of  the  requisite  weight  to 
the  end  and  then  testing  it  with  weights 
of  the  size  of  the  fish  likely  to  be  taken. 

If  it  fails  to  answer  any  of  the  require- 
ments put  on  it  by  these  imaginary  fish, 
it  is  destroyed.  No  thought  is  taken  of 
the  work  necessary  to  produce  such  a 
rod  by  first  class  makers,  and  no  attempt 
is  made  to  market  it,  even  as  a  second- 
class  rod.  There  are,  in  fact,  no  such 
things  as  "second  class  fishing  rods." 
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All  are  of  the  best  or  else  they  are  not 
turned  out. 

With  guides  which  are  put  on  before 
the  rod  goes  to  the  drier  tfiere  is  also  a 
"tip"  which  covers  the  smaller  end  of  the 
rod  and  provides  the  final  eyelet  through 
which  the  line  is  to  run.  On  the  better 
class  of  rods  the  holes  in  these  guides 
and  in  the  tip  are  made  of  agate  rings. 
These  serve  a  double  purpose :  They  will 
not  fray  the  line,  and  sand  on  the  line, 
which  cuts  a  steel  eyelet  like  a  knife  cuts 
cheese,  makes  no  impression  on  them. 

After  the  rod  came  out  of  the  drier  for 
the  first  time,  the  rough  places,  which 
were  joints  in  the  original  bamboo,  are 
smoothed  down  with  a  small  plane  or 
with  a  rasp,  and  now  that  the  whole  rod 
is  covered  with  silk,  it  is  practically  cir- 
cular in  cross  section  and  begins  to  take 
on  the  beautiful  symmetry  of  which  they 
are  the  synonym. 

This  circular  form  is  maintained  down 
to  the  tip  even  in  the  tiny  six-ounce  rods 
of  the  Three-Six  Club  of  Catalina,  and 
the  taper  is  perfect,  running  according 
to  a  scale  which  each  rodmaker  practic- 
ally figures  out  for 
himself,     so     that 
there   is   an  estab- 
lished   figure     for 
the  diameter  of  the 
rod     about     every 
six  or  eight  inches. 

A  steel  or  tin 
butt  piece  is  then 
put  on  the  rod  so 
far  completed,  and 
what  is  known  to 
anglers  as  the  "tip" 
of  the  rod,  which 
contains  only  this 
one  joint,  is  com- 
pleted. To  prepare 
the  butt  of  the  rod 
the  angler  takes  a 
piece  of  seasoned 
wood,  preferably 
one  of  the  selected 
varieties  for  thp 
making  of  wooden 
rods,  and  from  it 
turns  a  ribbed  han- 
dle, which  might 
be  compared  to  the 
"grip"  on  a  shot- 
gun  or    rifle,    and  ah  aisoktment  oi 


which  is  known  technically  to  fishermen 
as  the  "butt"  of  the  rod. 

At  the  upper  end  of  this  a  hole  is 
drilled  to  receive  the  "tip"  just  finished, 
and  into  this  is  set  a  tin  or  steel  lining, 
into  which  the  metal  tipped  base  of  the 
"tip"  will  fit  when  the  rod  is  put  to- 
gether. The  upper  end  of  this  butt  also 
is  covered  with  a  metal  sheath  or  ferule, 
on  which  a  place  is  made*  for  the  reel 
and  a  sliding  ring  to  fasten  the  reel  to 
the  rod.  This  is  known  as  the  "reel 
seat,"  and  is  one  of  the  most  important 
parts  of  the  rod,  for  on  the  reel  and  its 
free  action  depends  much  of  the  success 
or  failure. of  battles  with  big  fish. 

Having  turned  his  rod  butt,  the  rod- 
maker  wraps  it  with  fine  strips  of  rattan 
or  of  the  outer  layer  of  the  bamboo.  This 
gives  it  the  corrugated  appearance  com- 
monly seen  on  r«l  butts,  and,  in  turn, 
must  be  dried  and  redried  and  carefully 
varnished  after  it  has  been  glued  to  the 
wood  base.    This,  with  a  metal  cap  over 
the  bottom  of  the  butt,  practically  com- 
pletes the  rod,  which  only  has  to  have  a 
canvas,  chamois-lined  case  for  the  tip  to 
be  ready  to  go  into 
the    fight    with    a 
forty-pound  yellow- 
tail  or  a  250-pound 
tuna. 

Then  comes  the, 
to  the  rodmaker  at 
least,  most  inter- 
esting part  of  bis 
rod  making  —  the 
selling  of  the  fin- 
ished product,  A 
rod  such  as  has 
just  been  described 
in  the  making  is 
worth  from  twenty 
to  fifty  dollars 
when  completed. 
One  which  looks 
just  like  it  could  be 
bought  in  the 
downtown  store  for 
from  five  to  fifteen 
dollars,  but  when 
the  fisherman  hooks 
a  fighting  yellow- 
tail  of  half  a  hun- 
dred pounds  weight 
and  begins  to  fight 
RoDa  AND  Reiu.  him   in   four    bun- 
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dred  feet  of  clear  sea,  he  soon  discovers     as  a  usual  thing  a  fortnight  is  enough 


the  difference  between  the  real  and  the 
imitation. 

From  a  week  to  a  month,  depending 
on  the  character  of^the  materials  used 
and  the  fine,  ij^ork  to.be  put  in  on  it,  are 
required  to  complete  ^uch  a  rod.  Occa- 
sionally the  drying,  on  which  so  much 
depends,  delays  this  to  a  longer  time,  but 


to  make  the  best  kind  of  a  fishing  rod 
known.  All  in  all,  the  business  is  re- 
munerative, for  the  good  rodmaker  can 
have  three  or  four  rods  building  at  once 
just  as  well  as  one,  and  his  skill  with  his 
fingers  alone  limits  the  amount  and  value 
of  the  product  he  may  be  able  to  put 
forth. 


Dirge  for  a  Soldier 

Clow  bis  ejea;  tito  work  ia  done) 

What  to  him  i«  friend  or  foeman, 
Rise  of  moon  or  set  of  sun. 

Hand  of  man  or  kiss  of  woman? 
Lb7  bim  low,  lay  bim  low; 

In  the  clover  or  the  snowl 
Wbat  cares  he?    He  cannot  know; 

Laj  him  low. 

-G,  H,  Barsr. 


TO   CUT   SCOTLAND   IN  TWO 

By 
CECIL    BEMBRIDGE 


BY  the  further  advancement  of  a 
notable   project    for   the    con- 
struction    of     a     huge     canal 
through    central    Scotland,    a 
new  phase  is  opened  in  mer- 
cantile traffic  which  cannot  fail  to  exer- 
cise   some    influence    upon    the    marine 
trade  between  this  country  and  Europe. 
The  idea  is  by  no  means  a  new  one,  hav- 
ing been  discussed  and  persistently  ad- 
vocated for  about  a  quarter  of  a  century, 
but  it  is  only  within  the  past  few  weeks 
that  it  has  been  brought  within  the  range 
of  possibility  by  the  action  of  the  Brit- 
ish  Government,   who,   recognizing  the 
strategical  value  of  such  a  short  cut  be- 
tween the  seas  washing  the  western  and 
eastern   shores   of   Great   Britain,   have 
communicated  their  appreciation  of  the 
idea  and  have  expressed 
their  preparation  to  ex- 
tend  it   a  measure  of 
financial  support.    The 
Admiralty  suggest  that 
it  should  be  essentially 
a     commercial     canal 
capable  of  handling  the 
largest   vessels,  but 
made  148  feet  wide  at 
the  bottom,  instead  of 
one    hundred    feet    as 
originally     contemplat- 
ed, so  as  to  admit  of 
the     passage     of     the 
largest    battleships    of 
the  British  navy. 

If  you  examine  the 
map  of  Scotland  you 
will  see  that  the  coun- 
try narrows  consider- 
ably between  the  large 
estuaries  of  the  Forth 
on  the  eastern  coast, 
and  the  Clyde  on  the 
western  coast    respect-  ^^^.^  ^^„ 

ively.      As    the    crow     F.ih«o(ih«  projected. 


flies  the  width  of  the  neck  of  land  is  but 
a  few  miles,  and  although  at  first  sight 
it  may  seem  but  an  easy  matter  to  carve 
a  ditch  through  this  narrow  isthmus;  it 
would  however  prove  terribly  expensive 
as  it  v!z-iiC.  entail  the  dredging  of  a  deep 
chanr.:l  :n  the  upper  reaches  of  the  Clyde. 
As  i  matter  of  fact  the  digging  of  a 
channel  through  this  connecting  neck  of 
land  occupied  the  attention  of  engineers 
early  in  the  beginning  of  the  last  ren- 
tury.  The  upshot  of  their  deliberations 
was  the  construction  of  a  barge  canal 
from  the  upper  reaches  of  the  Firths  of 
the  Forth  and  the  Clyde,  as  these  large 
indents  in  the  Scottish  coastline  are 
called.  The  line  of  this  canal,  suited 
only  to  small  craft  traffic,  followed  prac- 
tically the  shortest  route  between  the 
open  water  on  either 
side. 

About  twenty  years 
ago  the  idea  of  widen- 
ing this  existing  canal, 
so  as  to  accommodate 
large  ocean-going  ves- 
sels, was  seriously  dis- 
cussed and  an  influen- 
tial financial  syndicate 
approached  Messrs. 
Stevenson  and  Com- 
pany, the  eminent  en- 
gineers of  Edinburgh. 
These  engineers  have 
had  wide  experience  in 
regard  to  artificial 
waterways,  and  the 
adaptation  of  estuaries 
to  such  traffic.  They 
thoroughly  investigated 
the  project  in  all  its 
bearings,  and  finally 
reported  that  the  exist- 
ing barge  canal  could 
Stetensob  "°*    ^    widened    and 

caoii  Miou  ScotiuiL     deepened  to  meet  the 
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new  requirements,  ex- 
cept at  prohibitive  cost, 
and  then  the  results 
would  not  be  amenable 
to  the  class  of  traffic  it 
was  desired  to  attract. 
In  the  course  of  their 
investigations  however, 
the  engineers  ascer- 
tained a  more  practica- 
ble route  for  the  canal, 
and  its  feasibility  from 
all  points  of  view  so 
impressed  them  that 
they  took  up  the  ques- 
tion in  grim  earnest, 
and  have  hammered 
away  incessantly  at  the 
project  ever  since.  Mr. 
Alan  Stevenson,  B.  Sc, 
A.  M.  I.  C.  E.,  has 
been  especially  active 
in  the  education  of  the 
public  in  the  scheme, 
has     delivered    papers  Charles  a. 

innumerable      before  Eminenl  Scottish  en 

technical,  scientific,  oewwatei 

commercial,  and  public 
institutions,  as  well  as  appearing  be- 
fore the  recent  Royal  Commission  on 
Canals  in  support  of  his  idea.  Indeed, 
so  intimately  has  he  been  identified  with 
the  enterprise,  success  in  which  now  ap- 
pears to  be  within  measurable  distance 
of  realization,  and  so  energetically  has 
he  pushed  it  forward,  that  he  has  become 
regarded  as  the  "Father  of  the  Scottish 
rival  to  Panama." 


These  latter  prosecuted 
an  alternative  route, 
which  they  claimed  to 
be  shorter,  cheaper  to 
construct,  and  more  ad- 
vantageous from  every 
point  of  view.  This 
scheme  advocated  the 
cutting  of  the  ditch 
from  the  Firth  of  Forth 
and  running  more  to 
the  south  of  the  Stev- 
enson project,  entering 
the  Clyde  at  its  upper 
reaches.  This  route 
was  only  attractive 
from  its  shorter  mile- 
age, involving  less  ac- 
tual excavation,  but  on 
the  other  hand  it  had 
the  defect  of  necessi- 
tating elaborate  dredg- 
ing in  the  Qyde  to  se- 
cure a  navigable  deep- 
3TEVEHSOK.  watCF     chaunel,      and 

inwr  who  Cham ptom        evcn  oncc  this   water- 
rarpfojeci.  ^^^   ^^^    adapted    to 

such  traffic,  a  vast 
amount  of  money  would  have  had  to  be 
poured  out  every  year  in  keeping  the 
channel  open,  otherwise  heavy  silting-up 
would  ensue. 

At  first  the  superior  features  of  the 
Stevenson  canal  was  not  apparent  to 
aught  but  the  foremost  engineers.  If 
you  take  the  map  of  Scotland  once  more 
and  draw  a  line  across  the  narrowest 
portion   as  already   indicated,   you   will 


That  the  scheme  has  many  points  of     observe  just  north  of  that  line  towards 


attraction  from  the  phlegmatic  commer- 
cial point  of  view  is  testified  by  the  fact 
that  on  four  different  occasions  powerful 
financial  syndicates  have  approached 
him  with  a  view  to  carrying  the  project 
through.  Three  times  have  the  engi- 
neers been  over  the  ground  plotting  and 
leveling  the  route,  and  twice  proceedings 
have  been  so  advanced  as  to  reach  the 
stage  of  completing  the  plans  and  filing 
the  estimate  of  costs  with  the  Govern- 
ment in  order  to  receive  the  requisite 
official  ear-mark  of  approval. 

But  as  inevitably  results  in  such  un- 
dertakings, the  selection  of  the  particu- 
lar route  by  Messrs.  Stevenson  trod 
upon  someone  else's  toes,  and  the  project 
was  bitterly  assailed  by  a  rival  faction. 


the  western  end,  the  waters  of  Loch 
Lomond.  This  lake  is  of  great  depth 
except  for  one  or  two  places  here  and 
there,  so  that  the  largest  vessels  afloat 
could  safely  ride  on  its  bosom.  This 
inland  sheet  of  water  lies  in  a  depres- 
sion locked  in  by  mountains,  which  rise 
rapidly  to  the  north  but  the  lake  is  gained 
through  a  narrow  defile  or  valley  hem- 
med in  by  a  slight  ridge.  The  opposite 
side  of  this  range  once  gained,  a  broad 
expansive  plain  opens  out  continuing  all 
the  way  to  the  banks  of  the  Forth.  This 
is  the  famous  Plain  of  the  Forth  and 
the  engineers  as  a  result  of  their  surveys 
emphatically  declared  that  a  causeway 
through  this  broad  valley  was  the  most 
feasible   solution    of   the   problem,    the 
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waters  of  Loch  Lomond  also  being 
pressed  into  service.  True  the  route 
might  be  somewhat  circuitous  involving 
a  greater  mileage  of  artificia!  waterway, 
but  such  would  cost  less  to  build  than  if 
a  route  were  carried  through  the  more 
tumbled  country  to  the  south,  for  digging 
through  rough  steep  ridges  and  filling  up 
great  depressions  invariably  runs  away 
with  the  money. 

When  the  government  engineers  came 
to  investigate  the  schemes,  however,  they 
saw  eye  to  eye  with  Messrs,  Stevenson, 
and  forthwith  announced  that  the  Loch 
Lomond  route,  as  it  was  called,  was  that, 
and  that  only,  which  appealed  to  the  Gov- 
ernment, It  is  difficult  to  foretell  ex- 
actly what  result  the  provision  of  this 
waterway  will  exercise  upon  mercantile 
traffic,  but  inasmuch  as  water  carriage 
is  overwhelmingly  cheaper  than  railroad 


transportation,  and  that  the  canal  will 
offer  a  short  cut  between  many  of  the 
great  ports  of  Europe  and  England,  as 
well  as  affecting  the  extensive  coastal 
trade  of  the  British  Isles,  financial  suc- 
cess should  not  be  beyond  the  realm  of 
practicability.  In  the  first  place  it  must 
be  remembered  that  there  is  a  tremen- 
dous traffic  around  the  north  coast  of 
Scotland,  via  the  Pentland  Firth,  one  of 
the  most  dangerous  areas  to  navigation 
in  Europe  due  to  submerged  rocks,  nar- 
row channels,  f<^s  and  storms.  Indeed, 
this  sea  has  almost  as  unsavory  a  repu- 
tation in  Europe  as  that  around  Cape 
Hatteras  on  this  side.  Then  again  the 
west  coast  of  Scotland  owing  to  its 
broken  iron  bound  character,  exposed  to 
the  full  fury  of  the  Atlantic,  has  to  be 
well  steered  clear  of  in  dirty  weather. 
To  avoid  the  dangers  incidental  to  this 
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LOCH  LOUOND.  SHOWING  IN  THE  DISTANCE  THE  RIDGE  THROUGH  WHICH  THE  CANAL 

WILL  HAVE  TO  BE  CUT. 

Thia  eicRTilion  will  be  tbo  niasl  diScolt  pari  of  the  whole  prafecL 


"north  about"  passage,  as  it  is  called, 
ships  would  undoubtedly  prefer  the  shel- 
tered route  through  the  canal,  even 
though  k  did  entail  a  slight  expenditure 
in  tonnage  dues,  for  the  money  expended 
in  this  direction  would  be  more  than 
recouped  in  the  saving  of  time  on  the 
journey,  and  so  many  hours  saved  on  a 
sea-passage  represents  just  so  much  in 
the  saving  of  coal,  and  a  thousand  and 
one  other  incidentals  which  aggregate  a 
good  round  sum,  while  moreover  the 
vessel  would  have  just  so  many  more 
days  per  year  to  do  more  passages,  and 
thereby  increase  its  earning  capacity. 

It  may  be  safely  asserted  that  the 
canal  would  favorably  influence  all  that 
traffic  from  west  of  England  ports  be- 
tween the  Bristol  Channel  and  Oban  to 
the  eastern  coast  of  Great  Britain  and 
Europe.  Much,  oi  course,  depends  upon 
the  refative  geographical  situations  of 
the  ports  of  departure  and  arrival,  the 
saving  in  distance  ranging  from  100  to 
500  miles.  For  instance  300  miles  would 
be  clipped  off  the  journey  between  Lon- 


don and  Glasgow,  and  a  tike  amount  be- 
tween the  Tyne  ports  and  Glasgow ;  the 
journey  between  Glasgow  and  Copen- 
hagen or  Hamburg  would  be  reduced  by 
380  miles,  while  that  between  the  latter 
port  and  Liverpool  would  be  a  matter  of 
300  miles.  In  time  this  represents  an 
economy  of  from  one  and  one-half  to  two 
and  one-half  days  as  compared  with  th^ 
via  the  north  of  Scotland  in  fine 
weather,  and  should  fog  prevail  then  the 
latter  passage  might  be  easily  spun  out 
to  three  or  four  days.  And  the  canal 
would  exercise  a  decisive  effect  upon  the 
transatlantic  traffic  between  New  York 
and  northern  Europe.  A  large  number 
of  vessels,  especially  tramps,  travel  via 
the  north  of  Scotland^  dropping  round 
the  north  of  Ireland  to  get  into  the  usual 
high  road  of  vessels  across  the  Atlantic. 
To  these  vessels  the  presence  of  fogs  in 
the  more  northern  latitudes  is  a  source 
of  great  anxiety  and  danger,  and  from 
time  to  time  the  world  is  startled  by  a 
terrible  calamity,  such  as  that  which  be- 
fell the  Scandinavian  emigrant  ship  off 
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Rockall  to  the  extreme  north  of  Scot- 
land a  few  years  ago,  which  serves  to 
emphasize  the  dangers  of  these  northern 
waters.  To  this  traffic  the  canal  would 
especially  appeal  as  avoiding  a  round- 
atraut  route  in  favor  of  complete  safety, 
and  a  saving  of  distance  and  time,  as 
well  as  bringing  several  ports  of  call  for 
picking  up  traffic  on  the  way. 

It  is  estimated  that  at  least  10724,805 
tons  of  shipping  per  year  is  immediately 
available  for  the  canal,  according  to  the 
British  Government  returns — this  ex- 
cludes the  European- American  traffic — 
and  the  revenue  accruing  from  this  at  an 
average  of  thirty-seven  and  one-half 
cents   per   ton   would   yield   an   annual 

fross  revenue  of  $4,021,800  in  round 
gures.  Deducting  $300,000  as  the  an- 
nual cost  of  maintenance  and  so  forth, 
this  would  leave  a  net  total  of  about 
$3721,800  which  would  yield  an  interest 
of  some  three  per  cent,  upon  the  esti- 
mated cost  of  the  work. 

This  is  exclusive  of  the  income  that 
would  be  derived  from  the  Government, 
in  return  for  the  use  of  the  canal  by  the 


Navy.  This  value  it  is  impossible  to 
pronounce  as  it  would  be  incalculable 
in  war.  The  existence  of  the  canal 
would  enable  the  admiralty  to  shift  ves- 
sels from  one  side  of  the  islands  to  the 
other  in  a  few  hours,  as  a  fast  battle- 
ship or  torpedo  boat  could  cut  through 
the  canal  in  about  5j4  hours.  The  pro- 
vision of  the  canal  would  more  than 
safeguard  the  country.  It  is  admitted 
that  in  a  European  war  the  scene  of 
naval  activity  would  be  the  North  Sea, 
and  in  the  event  of  a  defeat  for  the 
British  ships  in  that  arena,  when  possibly 
the  eastern  repairing  yards  would  be  cut 
off,  the  disabled  vessels  would  be  able  to 
get  to  the  naval  establishments  on  the 
west  coast  in  a  very  short  time.  The 
canal  wiU  be  to  England  what  the 
Panama  waterway  will  be  to  the  United 
States  in  a  war.  Fleets  and  reinforce- 
ments could  be  changed  from  one  side 
of  the  country  to  the  other  in  the  mini- 
mum of  time  and  a  concentration  of 
forces  effected,  here  or  there,  just  as 
desired,  while  bottling  up  in  the  North 
Sea  would  be  rendered  far  less  remote. 
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The  surveyors  have  thoroughly  spied 
out  the  country  to  be  traversed  and  have 
found  the  path  of  least  resistance  com- 
^tible  with  other  requirements.  The 
Forth  would  be  left  on  the  southern  bank 
near  Grangemouth,  a  short  distance 
above  Rosyth,  the  new  British  naval 
base.  The  canal  would  strike  at  once 
inland  swinging  through  the  tumbled 
country  south  of  Stirling,  and  then 
breaking  into  the  Valley  of  the  Forth. 
At  Grangemouth   the  vessels  would  be 


haunch  of  Ben  Lomond.  The  ridge  rises 
very  abruptly  and  to  get  through  it  will 
entail  a  cut  of  two  hundred  and  sixty 
feet  in  depth.  But  though  deep,  the  cut 
is  short,  and  then  the  canal  will  emerge 
into  another  valley  which  is  followed 
until  Loch  Lomond  is  entered.  The 
waters  of  ,this  inland  sea  are  followed 
for  a  matter  of  thirteen  miles  to  Tarbet 
near  its  most  northern  extremity.  Here  as 
a  glance  at  the  map  will  show  the  Loch  is 
only  cut  ofiE  from  Loch  Long  open  to 


THE  VALLEV  OF  THE  FORTH  THROUGH  WHICH  THE  C.^NAL  WILL  PASS. 


lifted  by  means  of  locks  to  the  level  of 
Loch  Lomond,  which  is  twenty-two  feet 
above  the  mean  level  of  the  North  Sea. 
Locks  may  be  considered  a  disadvantage 
and  that  it  would  be  better  were  the 
canal  dug  down  to  sea  level,  but  un- 
fortunately the  tidal  conditions  on  the 
Clyde  and  Forth  are  different  and  pre- 
vent the  realization  of  such  an  idea,  at- 
tractive though  it  be. 

After  winding  for  some  miles  through 
the  Forth  Valley  the  western  end  of  this 
depression  is  gained,  and  here  stands  in 
the  way  the  most  serious  obstacle — the 


the  sea  by  a  mere  thread  of  land  one 
and  three-fourths  miles  thick.  True  it 
runs  to  an  elevation  of  one  hundred  and 
sixty  feet  at  one  point,  but  excavating 
through  that  would  not  entail  prodigious 
labor,  and  then  Loch  Long  is  gained  at 
Arrochar.  Here  the  vessels  will  be  low- 
ered by  means  of  a  lock  to  the  level  of 
the  sea  in  Loch  Long,  the  deep  waters 
of  which  are  followed  southwards  until 
at  last  the  Clyde  is  entered  opposite  the 
Cloch  Lighthouse. 

One  very  great  recommendatory  feat- 
ure of  this  route  is  that  the  meandering 
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River  Forth  is  left  well  on  one  side  so 
that  none  of  those  troubles  incidental  to 
the  deviation  of  such  a  river,  as  have 
been  experienced  at  Panama  where  the 
channel  of  the  Chagres  has  had'  to  be 
diverted,  will  be  encountered.  In  fact 
there  will  be  no  deviations  whatever  ex- 
cept that  of  a  small  streamlet.  Neither 
is  there  any  serious  interference  with 
highroads  or  railroads.  Again  the  route 
will  enable  every  type  of  vessel  to  pass 
through  the  canal  without  entailing 
shortening  of  the  masts  such  as  is  neces- 
sary upon  some  ditches  of  this  character. 
The  heaviest  pieces  of  work  are  the  cuts 
through  a  ridge  rising  to  191  feet  at 
Stirling,  another  of  two  hundred  and 
eighty-five  feet  at  the  head  of  the  Forth 
Valley,  and  a  third  between  Tarbet  and 
Arrochar,  which  notches  one  hundred 
and  forty-two  feet  in  height.  But  in 
every  instance  the  cut  is  a  very  short  one. 
The  canal  will  have  a  bottom  width  of 
one     hundred     and     forty-eight     feet, 


though  originally  one  hundred  feet  was 
decided  upon.  The  Admiralty  however 
promised  assistance  only  if  the  first 
named  width  were  adopted.  The  locks 
are  to  be  nine  hundred  feet  in  length  to 
carry  the  largest  vessels  afloat,  by  one 
hundred  feet  in  width  and  the  depth  of 
water  in  the  ditch  will  be  thirty-six  feet. 
In  building  the  canal  it  will  be  necessary 
to  excavate  170,000,000  cubic  yards  of 
spoil.  The  extent  of  artificial  waterway 
would  be  thirty  miles,  for  although  the 
total  length  of  the  canal  would  be  fifty- 
one  nautical  miles,  of  this  twenty-one 
miles  would  be  in  open  water  as  repre- 
sented by  Lochs  Lomond  and  Long. 
The  cost  of  the  undertaking  is  put  at 
$122,000,000  and  this  is  a  liberal  esti- 
mate, the  borings,  and  measurements 
having  been  carried  out  very  carefully 
and  extensively.  It  is  anticipated  that 
the  work  will  occupy  some  seven  years 
to  complete.  The  more  enthusiastic  set 
a  shorter  period. 


POISONS    AS    SERVANTS    OF    MAN 

By 
J.    EMILE    BLOMEN 


THE  idea  of  a  poison  is  gener- 
ally associated  with  excruci- 
ating pain,  a  hospital  cot  and 
lingering  death;  but,  when 
the  mind  turns  to  cyanide  of 
potassium,  instant  death  looms  up  for  the 
imagination. 

So  treacherous  and  terrible  is  the  pois- 
onous nature  of  this  innocent-looking, 
candylike  substance,  that  even  the  poison- 
expert  handles  it  with  reluctance.  And 
there  is  a  reason,  for  unlike  the  other 
life  destroyers  he  is  so  familiar  with,  he 
only  needs  to  get  this  one  in  an  unpro- 
tected wound  in  his  hand  or  intake  some 
of  its  sweet,  bitter  almond  smelling 
vapors  to  be  a  corpse.  Indeed,  he  would 
think  nothing  of  chloroforming  a  dozen 
cats  or  of  scattering  strychnine  and 
arsenic  broadcast  by  the  pound,  but, 
when  it  comes  to  cyanide  of  potassium, 
he  literally  "handles  it  with  gloves." 


Carbolic  acid,  opium,  arsenic,  strych- 
nia and  other  poisons  have  become  fa- 
miliar terms  to  the  general  public,  but 
of  cyanide  of  potassium  it  hears  but  sel- 
dom, except,  when  now  and  then  a  rogue 
elephant  is  to  be  executed.  You  may 
feed  arsenic,  nux  vomica,  morphia  or  the 
like  by  the  shovelful  to  one  of  these  6- 
ton  pachyderms  without  doing  anything 
but  causing  it  intense  agony  or  nausea, 
yet  a  stick  of  this  cyanide  one  inch  in 
length  and  no  thicker  than  an  ordinary 
lead  pencil  will  kill  the  colossus  as  quick 
as  if  death  itself  had  opened  its  gape 
and  swallowed  it.  The  poison  is  hidden 
within  an  appetizing  carrot,  the  gigantic 
trunk  reaches  forth,  grasps  the  danger- 
ous morsel  and  into  the  huge  mouth  goes 
the  death-dealing  pill. 

A  surprised  and  accusing  look  comes 
into  the  little  dark  eyes,  the  trunk  makes 
a  few  feeble  swings  and  with  a  couple 
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of  shudders  of  the  massive  hide  the  im- 
mense mass  of  animal  vitaHty  sinks  into 
a  heap  of  inanimate  matter. 

Gruesome  and  terrible  as  is  this 
poison,  yet  our  civilization  would  hardly 
do  without  it,  if  it  could,  for  it  has,  in- 
deed, proved  itself  a  most  valuable  serv- 
ant of  mankind. 

The  alluring  gold,  that  has  been  ly- 
ing so  teasingly  near  our  grasp  in  moun- 
tain high  heaps  of  ores  in  such  a  form, 
that  we  could  not  reach  it  by  our  ordi- 
nary means,  has  been  reached  and 
fetched  out  by  cyanide  of  potassium, 
which  has  thereby  enriched  mankind  by 
manifold  billions.  The  gold-plated 
watches  and  rings  you  see  4n  the  jewel- 
ers' windows,  the  bright  silver-plated 
wares  on  your  table  and  sideboard,  the 
many  gold  and  silver-plated  ornaments 
in  the  art  shops,  the  very  nickel-plated 
handlebars  and  bells  and  lamps  on  your 
bicycle  owe  their  existence  more  or  less 
directly  to  this  assiduous  poison.  Every 
time  you  have  your  picture  taken,  it  is 
done  by  the  assistance  of  this  magical 
chemical.  From  this  deadly  substance 
we  obtain  the  fine  blue  colors,  Prussian 
blue,  and  others,  which  are  so  valuable 
accessories  to  the  dyeing,  paint,  color  and 
ink  industries.  The  assayer  and  analyt- 
ical chemist  would  almost  have  to  go  out 
of  business  were  it  not  for  this  powerful 
reagent. 

Last,  but  not  least,  is  the  inestimable 


service  this  interestii^ 
chemical  has  rendered  the 
science  of  chemistry,  for  by 
the  study  of  its  combina- 
tions and  nature  organic 
chemistry  was  made  a  sci- 
ence and  a  bridge  was  spun 
between  the  inorganic  and 
organic  kingdoms  of  na- 
ture. 

Deadly  as  is  this  fright- 
ful poison,  it  is  the  least 
complex  of  all  the  poison- 
ous substances  we  know  of, 
for  it  only  contains  equal 
parts  of  three  of  the  most 
common  of  the  chemicals, 
with  which  we  meet  in  our 
daily  life. 

Carbon,    that    chemical, 
*-  which  furnishes  our  fuel  as 

well  as  our  diamonds,  nitro- 
gen, which  makes  up  three-fourths  of  our 
atmosphere  without  being  of  any  direct 
use  to  our  system  but  without  which  we 
would  die  as  quickly  as  fishes  out  of 
water  and  potassium,  whose  innumerable 
compounds  we  meet  with  in  our  soaps, 
saltpeter,  in  fact  everywhere  we  turn  in 
our  daily  life — that  is  all  that  enters  in 
this  most  formidable  and  deadly  of 
poisons. 

The  elements  making  up  cyanide  of 
potassium  being  common  the  ingredients 
used  in  its  manufacture  are  of  the  most 
simple  nature;  in  fact  they  are  of  the 
lowest  and  most  humble  kind.  Hoofs 
and  horns  from  carcasses,  slaughter- 
house refuse,  old  shoes  and  leather,  to- 
gether with  such  iron  scraps  as  the 
sweepings  from  the  floors  of  foundries 
and  machine  shops  and  the  crudest  kind 
of  potash — that  is  all  that  is  necessary 
to  produce  this,  the  most  deadly  of 
poisons  and  most  efficient  creator  of 
mighty  wealth. 

Ordinary  as  are  the  elements  com- 
posing it,  common  as  is  the  material  from 
which  it  is  made,  so  is  the  process  by 
which  it  is  produced  of  the  simplest  kind. 
In  fact  you  could  easily  manufacture  it 
on  your  kitchen  stove,  only — you  would 
rather  not.  You  begin  by  tneltintj  the 
crude  potash  in  a  gigantic,  pear-shaped 
retort  set  in  a  furnace  which  is  keot  at 
a  good  red  heat.  Then  the  cut  up  and 
dried  charge  of  dead  horses  and  dogs. 
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old  boots,  refuse,  rusty  iron  nails  and  any  of  tlie  ordinary  acids.  You  may 
iron  scraps  of  every  conceivable  variety  dip  it  in  the  strongest  muriatic  acid  or 
is  shoveled  into  the  molten  potash.  As  steep  it  in  fuming  nitric  acid  and  it  will 
the  shovelful  of  the  well  mixed  organic  come  out  brighter  than  when  put  in.  It 
refuse  and  rusty  iron  falls  into  the  pow-  is  only  when  you  combine  these  two 
erful  liquid,  a  single  drop  of  which  would  acids  that  you  can  dissolve  the  gold, 
bum  a  hole  through  your  hand,  a  hissing.  This  combination  has  for  that  very  rea- 
-  sizzling,  almost  mournful  sound,  is  heard  son  got  the  name  of  "agua  regia"  or 
and  beautifully  colored  flames  leap  up  "royal  water,"  and  it  was  effectively  used 
from  the  kettle  in  shades  of  green  and  in  all  kinds  of  tricks  and  hokus-pokuses 
blue  and  red  and  yellow.  When  these  by  the  ancient  but  not  venerable  alchem- 
flames   cease  to  come   forth,   we  know     ists, 

it  is  time  to  stop  the  shoveling.  In  fact  Is  it  not  peculiar  then,  that  the  chem- 
that  is  the  only  indication  we  know  of  ically  weak,  life-destroyer  cyanide  of  po- 
that  the  reaction  is  complete,  for  this  tassium  should  dissolve  the  chemically 
process  is  based  on  experience  only  and  all-resisting,  soul-destroyer,  gold,  as 
science  tells  us  but  little  of  what  takes  quickly  as  gasoline  will  eradicate  a  grease 
place  in  that  mysterious  kettle.  spot?    Yet  this  is  the  case  and  hence  its 

The  heavy,  tar-like  liquid  in  the  huge     immense  usefulness  to  the  gold-produc- 
iron  pot,  where  the  refuse  from  the  or-     tion  of  the  world. 

ganic  kingdom  has  been  blended  with  the         The  only  four  effective  solvents,  we 
offal  from  the  inorganic  world,  now  con-     know  of  for  gold  are  lead,  mercury,  chlo- 
tains  a  number  of  more  or  less — particu-     ride  and  cyanide  of  potassium ;  of  these 
larly  less ! — known  chemical  compounds     lead  has  but  a  limited  use,  because  it  is 
but  mostly  cyanide  of  potassium.   Know-     a   solid   at   ordinary    temperature    and 
ing  its   deadly  contents   you  would   be     chloride  because  it  is  a  gas.     Mercury 
mostly   inclined   to   call   it   "the   devil's     is  such  a  heavy  and  unwieldly  liquid, 
soup,"  but  the  man,  who  ladles  it  out,     that  it  is  exceedingly  diiHcult  to  make  it 
calls  it  "the  metal"  and,  when  it  cools     reach  every  part  of  the  cold  carrying 
down,   it  is  certainly   hard   and   strong     ores.     Furthermore,  it  only  affects  free 
as  a  metal.    The  cyanide  of  potassium  is     ore,  as  it  is  called,  "native"  gold,  and  has 
extracted   from   this   metal   and   all   its     no  effect  on  the  numerous  gold  com- 
chemical  preparations  are  made  from  it     pounds    met    with    in    mining-.     These 
It  is  broken  up  and  boiled  with  water,     must,  therefore,  be  transformed  to  gold 
when  beautiful,  large  crys- 
tals   of    yellow    crystals — 
yellow  prussiate  of  potash 
— is  obtained.     These  are 
placed  in  an  iron  pot,  when 
pure  cyanide  of  potassium 
is   obtained   by   extraction 
with  water  or  alcohol. 

It  crystallizes  out  as  a 
strong,  milk-white,  candy- 
like mass,  which  is  broken 
up  in  lumps.  This  is  the 
form  in  which  it  is  gen- 
erally met  in  the  market, 
except  when  wanted  chem- 
ically pure,  when  it  is  fused 
and  cast  in  sticks. 

If  cyanide  of  potassium 
is  the  king  of  the  poisons, 
gold  has  always  held  that 
proud  position  amongst  the 

metal.    The  reason  for  this  c„„,^  Pota»iu«  in  Ira  Powdbred  Fo»ii. 

is,  that  it  is  not  affected  by  CruiidelsaiKriwiallwlTeiTqiilclclTdeitroTilife. 
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by  other  means,  before  the  mercury  can 
extract  the  gold.  A  solution  of  cyanide 
of  potassium,  on  the  other  hand,  can 
reach  every  particle  of  the  crushed  ores 
and  it  will  dissolve  not  only  free  gold 
but  also  almost  every  other  form,  in 
which  gold  is  found. 

The  process  for  gold  extraction  by 
means  of  cyanide  of  potassium  is  briefly 
as  follows :  The  crushed  ore  is  agitated 
in  large  vats  with  a  solution  of  the  cya- 
nide, the  solution  is  then  drawn  into 
other  vats  which  have  thin  sheets  of  lead 
at  the  bottom.  The  lead  serves  as  one 
pole  of  an  electric  current,  and  iron 
plates  make  up  the  other  pole.  When 
the  current  is  turned  on  the  gold  is  pre- 
cipitated on  the  lead,  which  immediately 
absorbs  it.  This  precipitation  of  the 
gold  is  continued  until  the  lead  is  satu- 
rated, when  the  gold-laden  lead  sheets 
are  taken  out  and  the  gold  regained  by 
melting. 

By  this  method  untold  millions  have 
been  extracted  from  gold  ores  which, 
until  the  use  of  this  "cyanide  process" 
had  been  considered  unprofitable. 

The  peculiar  characteristic  of  cyanide 
of  potassium  to  form  various  compounds 
with  gold,  silver  and  other  metals  is  most 
extensively  made  use  of  in  the  electro- 
plating and  gilding  industries,  and  the 
preparation  of  the  gilders'  salt  is  as 
interesting  as  it  is  dangerous,  for  in  this 
process  you  meet  with  a  chain  of  chemi- 
cal evolutions,  including  a  most  violent 
explosive,  the  deadliest  of  poisons  and 
the  most  mysterious  of  the  natural  forces 
to  each  in  an  evenly  distributed  deposi- 
tion of  the  most  precious  of  common 
metals. 

There  are  very  few  chemical  processes 
in  which  chemicals  act  upon  each  other 
in  the  dry  and  solid  state  and,  even  in 
these  few  instances,  you  generally  have 
to  liquefy  the  solids  by  heat.  Even  the 
wily  alchemist  of  ye  olden  time  knew 
that  he  had  to  have  his  chemicals  in  so- 
lutions to  make  them  react  readily  upon 
each  other  and  he  therefore  sought  for 
proper  solvents  for  everything  he  met 
with  in  the  line  of  chemical  reagents. 
He  had  considerable  difficulty  with  the 
elusive  yellow  metal,  gold,  in  this  re- 
spect, until  he  found  his  "royal  water." 
This  mechanical  mixture  of  acids,  which 
have  only  a  very  slight  action  on  each 


other,  has  the  property  of  dissolving  gold 
as  long  as  the  muriatic  acid  in  the  mix- 
ture has  any  chloride  left  in  it. 

The  first  step  in  the  preparation  of 
gilder's  salt  is  to  dissolve  gold  in 
"royal  water,"  f.  e.,  a  mixture  of  mu- 
riatic and  nitric  acids.  The  ammonia 
water  that  counterbalances,  neutralizes 
and  acts  as  enemy  of  all  acids,  is  added 
gradually  for  the  reaction  is  most  vio- 
lent, and  the  fumes  given  off  are  most 
obnoxious  and  deadly.  When  at  last  the 
reaction  is  over  and  all  fumes  but  that 
of  pure  ammonia  have  ceased,  you  have 
clear  liquid,  at  the  bottom  of  which  you 
will  find  a  fine,  heavy,  dirty  yellowish 
powder,  which  is  chemically  known  as 
fulminate  of  gold. 

Now,  a  miner  may  show  as  much  con- 
tempt for  and  indifference  to  the  dan- 
gers of  the  dynamite  or  other  explosives 
he  handles,  but  he  always  treats  his  ful- 
mination  caps  with  the  utmost  respect 
and  reverence,  just  because  they  con- 
tain fulminate.  Still  the  fulminate  of 
mercury  in  his  caps  is  not  such  a  sensi- 
tive and  treacherous  explosive  as  its 
aristocratic  brother  the  fulminate  of  gold- 
It  is  therefore  with  the  utmost  caution 
you  handle  your  dirty  yellowish  fulmin- 
ate powder,  while  you  wash  it  to  cleanse 
it  from  adherent  acids  and  ammonia 
salts,  carefully  observing  never  to  get  it 
dry,  for,  if  you  did  and  it  should  get 
the  least  kind  of  a  blow,  it  would  in- 
stantly eradicate  you  from  the  face  of 
the  earth. 

This  most  formidable,  death-dealing 
explosive  is  now  dissolved  in  a  solution 
of  the  deadliest  of  poisons,  cyanide  of 
potassium.  In  a  little  while  you  will  have 
a  clear  pale  yellow  solution,  which,  if 
rightly  made,  is  neither  poisonous  nor 
explosive,  and  which,  after  concentra- 
tion and  cooling  yields  beautiful  crys- 
tals of  gilder's  salt. 

If  you  dissolve  this  in  water  and  pass 
an  electric  current  through  the  solution 
you  can  cover  any  desired  object  with  an 
even  coat  of  the  finest  gold. 

The  metallic  cyanide  compounds  are 
most  sensitive  to  the  decomposing  eflfect 
of  even  the  weakest  electric  current,  and 
not  only  cyanide  of  gold  but  also  those 
of  silver,  copper  and  nickel  are  exten- 
silvely  used  in  the  electroplating  industry. 

Cyanide  of  potassium  is  a  splendid  sol- 


vent  for  the  chlorides,  bromides  and  io- 
dides of  silver  and,  is  for  this  reason  al- 
most indispensable  in  photc^aphy. 

Although  cyanide  of  potassium  is  so 
important  in  the  extraction  of  gold,  in 
the  electro-cliemical  industries  and  in 
photography,  these  were  not  the  fields 
in  which  it  first  was  used. 

In  this  case,  as  in  so  many  others,  we 
have  the  humane  love  for  bright  and  glit- 
tering colors  to  thank  for  industrial  evo- 
lution, for  the  products  from  the  impure 
cyanide  of  potassium,  "the  metal"  above 
spoken  of,  were  used  by  the  dyers  and 
color-manufacturers  long  before  it  was 
thought  of  for  any  other  purposes  or 
its  real  composition  and  nature  was 
known. 

It  has  already  been  said,  that,  when 
the  mixtures  of  impure  cyanide  of  po- 
tassium and  iron  compounds  in  "the 
metal,"  is  treated  with  boiling  water,  yel- 
low prussiate  is  formed.  By  treating 
this  compound  with  other  compounds  of 
iron,  the  colors  Prussian  blue  and  Turn- 


bulls  blue  as  welt  as  the  beautiful  red 
prussiate  are  formed.  In  these  forms 
the  cyanides  are  very  widely  used  in  the 
calico  prints  or  dyemg,  color  and  paint 
industries  and  in  ink  manufacture. 

Cyanide  of  potassium  can  form  a 
greater  variety  of  complex  chemical  com- 
binations with  metals  in  general  and 
precious  metals  in  particular,  than  almost 
any  other  chemical  reagent  used  in  the 
laboratories.  It  forms  diaracteristic  and 
easily  recognized  chemical  compounds 
with  iron,  nickel,  copper,  zinc,  lead,  sil- 
ver and  gold,  and  in  many  cases  the  free 
metals  can  be  produced  from  their  cya- 
nide compounds  simply  by  reduction  by 
heat.  For  this  reason  it  is  indispensable 
in  the  assayer's  office  and  it  makes  a 
most  valuable  detector  in  qualitative  in- 
vestigation and  weigher  in  quantitative 
determinations  in  the  hands  of  the  ex- 
pert analytical  chemist 

When  in  the  later  part  of  the  eight- 
eenth century  chemistry  began  to  emerge 
from  the  sliadows  of  mysticism  and  to 
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pass  from  the  hands  of  the  tricky  alchem- 
ists to  those  of  more  sincere  investiga- 
t6M,  the  only  part  of  the  science  which 

3  1^  considered  legitimate  knowledge  was 
tJrgaiTPic  or  mineralogical  chemistry. 
The  existence  of  a  large  number  of  ele- 
i|^ents  had  been  recognized  and  their 
combinations  iSjtydied,  but  organic  sub- 
stances werQ  reverently  left  alone  as 
obeying  only  some  ungraspable,  mystic 
influence  called  "the  vital  force,"  and 
carefully  exempt  from  experimental  and 
synthetical  research. 

It  was  while  investigating  the  com- 
pounids  from  that  crude,  cyanide  of  po- 
tassium, "The  metal/'  that  Wohler,  one 
of  the  most  celebrated  pupils  of  the  great 
master,  t-Bergelius,  found  "the  missing 
link**. -between  the.  inorganic  and  organic 
chemistry. 

Cyanide  of  potassium  is,  as  its  name 
implies,  composed  of  potassium  and  cya- 
nogen, which  latter  is  a  simple  combina- 
tion of  the  elements  carbon  and  nitrogen. 
In  the  year  1828  Professor  Wohler  pro- 
duced from  this  cyanogen  the  substance 
urea,  which,  beyond  any  question  or 
doubt  belonged  to  the  organic  king- 
dom of  nature  and  by  this  discovery  a 
bridge  was  built  between  the  inorganic 


and  the  organic  realities  of  nature  and 
organic  chemistry  was  founded  as  a  veri- 
table natural  science,  truly  belonging  to 
the  domain  of  experimental  researches 
and  empirical  knowledge. 

From  purely  inorganic,  "lifeless"  ma- 
teria had  been  obtained  an  integral  part 
of  organic  "life"  and  Professor  Berge- 
lius,  who  in  a  greater  degree  than  even 
most  scientific  men  was  skeptical  in 
his  acceptance  of  and  cautious  in  his  ex- 
pectations in  new  discoveries,  hailed  this 
scientific  victory  over  matter  with  en-j 
thusiasm  as  the  beginning  of  a  new  era 
for  his  beloved  science  and  proposed  for 
Urea  the  name  of  "Orthevite,"  as  indi- 
cating that  with  it  had  come  the  dawn 
of  a  new  science. 

Professors  Wohler  and  Liebig  and  their 
pupils  eagerly  continued  the  investiga- 
tion of  these  offsprings  of  deadliest  of 
poisons.  Cyanide  of  potassium  and  there- 
by launched  Organic  Chemistry  on  its 
remarkable  course  of  usefulness  in  our 
daily  industrial  life. 

It  is  worth  remembering,  that  the 
study  and  investigation  of  this,  the  dead- 
liest of  all  known  solids,  had  never,  by 
accident,  craved  the  life  of  any  of  its 
forerunners. 


STATE   WILL   FARM   ITS  ROADS 


By 
F.   G.   MOORHEAD 


GOVERNOR  B.  F.  CAR- 
ROLL of  Iowa  proposes 
to  add  eight  and  one-half 
million  bushels  of  com  to 
the  annual  crop  of  his  state 
simply  by  lopping  ten  feet  off  each  side 
of  the  average  country  road.  He  believes 
that  a  highway  forty  feet  wide,  instead 
of  sixty,  would  be  ample  for  all  require- 
ments, could  be  more  easily  and  more 
cheaply  kept  in  good  condition  and 
argues  that  the  unnecessary  twenty  feet 
of  land  if  returned  to  cultivation  would 
mean  four  and  three-quarter  million 
dollars  added  to  the  wealth  of  the  state 
each  year,  $3  for  every  man,  woman  and 
child  in  its  borders. 


The  governor  outlined  his  plan  before 
the  recent  convention  of  the  Iowa  Imple- 
ment Dealers'  Association.  The  average 
country  road,  he  pointed  out,  is  sixty 
feet  wide,  whereas  forty  feet  is  sufficient. 
The  result  is  that  the  middle  and  sides 
of  the  road  grow  up  in  weeds  and  make 
unsightly  highways,  the  two  channels  of 
traffic  being  separated  and  bordered  by 
unused  and  unsightly  weed  rows  and 
ditches.  "This  twenty  feet  of  land  might 
far  better  be  tilled  and  be  producing 
wheat  and  com,"  urged  the  governor. 

A  little  investigation  discloses  the  pos- 
sibilities of  Governor  Carroll's  plan,  not 
only  for  Iowa  but  for  all  agricultural 
stateSr    There    are    100,000    miles    of 
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country  roads  in 
Iowa.  This  equals 
800,000  acres  of 
land.  Some  of  these 
roads  are  main  ar- 
teries of  communi- 
cation and  transpor- 
tation, others  are  lit- 
tle more  than  lanes, 
weed  choked  and 
rutty.  The  Iowa 
road  law  requires  a 
highway  to  be  at 
least  forty  feet  wide 
and  never  more  than 
sixty-six  feet.  The 
average  width  is  six- 
ty feet.  Governor 
Carroll's  plan  to  re- 
duce the  width  from 
sixty  to  forty  feet 
would  result  in  cut- 
ting down  the  num- 
ber of  acres  devoted 
to  roadway  by  one- 
third,  a  total  of  266,- 
667  acres.  Assum- 
ing $100  to  be  a  fair 
average  price  for 
Iowa  farm  land — 
hundreds  of  farms 
are  being  sold  at 
$150  to  ^00  an  acre 
— the  land  thus  re- 
stored to  farming  would  be  worth  $26,- 
666,670.  Assuming  the  annual  net  rev- 
enue per  acre  in  Iowa  to  be  $15 — another 
conservative  figure — and  the  yearly 


GovBRifoK  B.  P.  Carroix.  ov  Iowa.  Who  Sug- 
gest That  Iowa  Rrclaiu  Nbably  a  Miluon 
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return  far  larger 
yields  than  the  state 
average.  This  land 
has  had  a  rest  from 
tillage  for  many 
years.  It  has  rested 
up  and  has  added  to 
it  the  fertilization 
resulting  from  the 
constant  passing 
back  and  forth  of 
farm  animals.  The 
elements  of  fertility 
have  been  restored. 
It  is  highly  probable- 
that  for  the  first  few 
seasons,  at  least,  the 
state  average  would 
be  doubled  on  these 
strips  of  land.  One 
Iowa  farmer  in  1909i 
raised  153  bushels 
of  com  to  the  acre. 
Over  a  score  raised 
more  than  seventy- 
five  bushels  to  the 
acre.  The  state  rec- 
ord was  formerly 
held  by  a  farmer 
who  made  up  an 
acre  in  area  by  tak- 
ing a  narrow  strip 
at  the  base  of  a  hill 
down  which  the 
rains  had  carried  fertilizers  until  the 
strip  at  the  base  was  as  rich  as 
the  Vesuvian  fields.  The  converted 
roadways   would   furnish   similar   strips 


come  from  the  restored  land  would  be     of  highly  fertilized   land  on  which  the 


$4,000,000. 

If  the  land  thus  removed  from  disuse 
and  restored  to  cultivation  were  devoted 
to  com  and  grew  only  the  average  for 
the  entire  state,  32.4  bushels  to  the  acre. 


state  average  yield  could  easily  be 
doubled,  resulting  in  an  annual  increase 
of  no  less  than  17,200,(X)0  bushels  of 
com,  of  an  average  winter  value  of 
"1,524,000.    And  all  this  without  the  in- 


it  would  yield  8,640,000  bushels,  as  much  troduction  of  any  new  farming  methods 

com  as  is  raised  altc^ether  in  the  six  or  the  discovery  of  any  new  agronomic 

states  of  Maine,  New  Hampshire,  Ver-  principles.  ■ 

mont,  Massachusetts,  Connecticut  and  The  implement  dealers  of  the  state 
California.  This  increment,  sold  at  the  are  heartily  in  favor  of  the  general 
average  winter  price  of  fifty-five  cents  proposition,  but  instead  of  giving  the 
a  bushel,  would  bring  to  the  farmers  of  unused  strip  of  roadway  to  the  farmers 
Iowa  $4/62,000,  an  amount  more  than  whose  property  adjoins  they  propose 
sufficient  to  pay  the  running  expenses  of  renting  it,  the  proceeds  to  go  toward 
the  state  government.  But  there  is  good  keeping  the  remaining  forty-foot  road- 
reason  to  believe  that  the  converted  way  in  good  repair.  The  govemor 
roadways  would  be  more  fertile  than  the  would  provide  for  maintenance  by  di- 
aven^  adjacent  farm  land  and  would  verting  30  per  cent,  of  the  state  road 


BROAD  HIGHWAYS  RENDER  FARMERS  INDIFFERENT   TO   REPAIRS   OWING  TO  THE  EXPENSE 


\  FORTY-FOOT  ROADWAY  SUCH  AS  THIS  IS  KEPT  MORE  EASILY  IN  REPAIR. 
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tax  of  four  mills  to  road  dragging.  He 
pleads  for  more  dragging  and  less  grad- 
ing. "I  am  firmly  convinced  that  it 
does  a  road  more  harm  to  grade  than  it 
does  to  leave  it  alone,"  he  asserts.  "Of 
course,  a  certain  amount  of  grading  is 
necessary,  but  I  have  reference  to  mak- 
ing them  level  and  smooth.  Dragging 
for  that  purpose  is  much  better." 

This  problem  of  disposing  of  the  un- 
used ground  has  been  put  to  one  of  the 
best  posted  legal  authorities  of  the  state 
who  has  handed  down  this  written 
opinion : 

"The  governor  is  unquestionably  cor- 
rect as  to  the  proper  disposal  of  the 
strips  of  ground  to  be  taken  from  the 
roadways.  No  other  lawful  disposition 
of  this  land  could  possibly  be  made, 
where  the  roads  have  been  established 
in  the  regular  way.  The  opening  of  a 
public  road. by  legal  proceedings  in  Iowa 
does  not  confer  on  the  public  the  owner- 
ship of  the  ground  occupied  by  the  road, 
— ^but  only  an  easement  in  it — the  right 
to  use  it  as  a  public  highway,  to  pass  and 
repass  over  it.  The  fee  in  the  soil  re- 
mains in  the  owner  of  the  land  over 
which  the  road  is  located.  He  retains 
all  rights  as  owner,  subject,  however,  to 
the  right  of  the  public  to  travel  over  it 
and  keep  it  fitted  for  that  purpose. 
When,  therefore,  the  public  abandons 
the  ground  or  any  part  of  it,  as  a  public 
highway,  the  ground  so  abandoned  is  at 
once  relieved  from  the  burden  or  ease- 
ment to  which  it  was  subjected,  and  the 
full  rights  of  absolute  ownership  become 


alive  in  the  owner,  by  operation  of  law. 
In  such  a  case  neither  state,  county  nor 
township  has  any  right  to  sell  or  rent  the 
abandoned  ground.  The  right  of  the 
public  to  it  ceases  and  comes  to  an  end 
when  it  is  abandoned  for  highway  pur- 
poses and  the  owner  of  the  land  to 
which  it  originally  belonged  can  lawfully 
claim  possession  of  it." 

Governor  Carroll's  proposition  is  re- 
ceiving careful  consideration  and  will 
probably  come  up  for  discussion  at  the 
next  session  of  the  legislature.  It  is 
doubtful,  however,  if  any  legislative 
action  is  necessary.  The  Iowa  law 
reads :  "Roads  hereafter  established,  un- 
less otherwise  fixed  by  the  board,  shall 
be  at  least  sixty-six  feet  wide  and  in  no 
case  less  than  forty;  within  those  limits 
they  may  be  increased  or  diminished  in 
width,  altered  in  direction  or  vacated 
by  pursuing  the  course  herein  pre- 
scribed." The  course  prescribed  is 
by  petition  to  the  board  of  supervisors, 
which  is  the  governing  body.  Each 
county  is,  therefore,  a  law  unto  itself, 
except  that  a  minimum  of  forty  feet  is 
insisted  upon.  Governor  Carroll  believes 
that  there  are  places,  especially  in  hilly 
regions,  where  the  present  wide  roads 
are  necessary,  but  he  is  convinced  that 
in  the  great  majority  of  cases  the  roads 
are  wider  than  necessity  demands  and 
economy  warrants.  Once  he  can  con- 
vince the  various  supervisoral  boards  of 
the  financial  possibilities  of  restoring  the 
unused  roadway  to  tillage  his  task  is 
finished,  and  progress  is  being  made. 


EARTHQUAKE    PROOF    HOUSES 

By 
EDWARD    I.    PRATT 


HE  ravages  of  fire  due  to  the 
massing  together  of  buildings 
in  all  of  our  cities;  and  the 
rapid  growth  of  cities  and 
towns  everywhere,  has  made 
the  demand  for  fireproof  structures  an 
insistent  one.  Before  the  use  of  concrete 
became  general  real  fireproof  construc- 


tion was  most  expensive  and  could  be 
used  only  in  the  larger  buildings  with 
high  rentals. 

The  ordinary  method  of  reinforced 
cement  construction  is  not  widely  used  in 
smaller  buildings,  residences,  stores  and 
flats,  and  the  continued  demand  for  a 
lighter    form    of    reinforced    concrete 
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and  piers,  the  con-  ^^^.^  ^,^,„„  ^^  ,^,„  ^,  p^,^  ,„  (.^„„^  „^^ 

Crete    does    not 

carry    any   of    the 

load.    However,  the  cement  walls,  floors  that,  besides  doing  away  with  forms  and 

and  roof  when  hardened,  form  a  body  centering,   which  is   a  great  advantage 

that  is  rigid,  of  great  strength,  indestruct-  over  older  methods  of  reinforced  con- 

ibl«  and  vermin  proof.  Crete  construction,  the  Boors  aad  walls 


THE  METHOD  OP  TRUSSING  AND  WIRING. 


are  hollow  which  affords  good  insulation 
and  reduces  the  weight  to  the  lowest 
practical  point ;  also  the  walls,  floors  and 
partitions  harden  into  one  mass  so  that 
the  building  is  vermin  proof  and  because 
of  the  interlacing  wires  everywhere, 
cracks  cannot  develop. 

All  steel  and  wire  is  enclosed  in 
cement,  preventing  corrosion,  the  main 
frame  piping  being  filled  with  cement. 
No  bolts  or  any  parts  of  the  metal  are  ex- 
posed to  the  air.  The  exterior  surface 
being  of  cement  mortar,  any  style  of 
finish  or  form  of  ornamentation  can  be 
employed. 

In  constructing  a  building  by  this 
method  all  pipe  is  cut  and  drilled  before 
erecting.  The  pieces  are  put  together 
with  malleable  iron  fittings,  no  thread 
joints  being  used.  These  fittings  are 
bolted  through  columns  and  girders. 

This  is  ail  simple  work  and  can  be 
done  by  common  labor.  Much  less  time 
is  needed  than  in  ordinary  construction. 


as  it  is  only  necessary  to  hoist  the  pipes 
and  bolt  them  together.  Afterwards 
they  are  filled  with  concrete.  The  gird- 
ers are  filled  with  cement  before  being 
put  in  place,  the  bolt  fittings  being  al- 
ready attached.  This  filling  greatly  in- 
creases the  strength  of  the  pipe  and 
protects  the  inner  surface  and  iKilt  heads 
from  rusting. 

As  shown  in  the  illustrations,  the 
floors  are  formed  by  wires,  which  are 
drawn  taut.  Contractors  claim  that  this 
method  of  using  steel  under  tension  em- 
bedded in  concrete  is  the  best  way  io 
which  the  two  can  be  combined. 

Tests  have  proved  that  an  equivalent 
amount  of  steel  used  in  this  fashion 
makes  a  flooring  almost  double  the 
strength  of  other  forms  of  reinforcing. 
The  number  of  wires  used  in  the  flooring 
depends  upon  the  weight  to  be  carried. 
As  the  iron  pipe  frame  is  put  in  place 
trusses  are  set  horizontally,  made  up  of 
several  strand  of  wire  and  short  pieces 


of  pipe.  This  bracing  counteracts  any 
effect  of  the  strain  caused  by  the  pull  of 
the  wires  in  floors  or  walls.  In  the  same 
way  the  downward  strain  on  each  hori- 
zontal girder  is  carried  by  the  girder 
above  it. 

Number  0  to  number  3  wire  are  used, 
and  are  drawn  around  the  horizontal 
tubing  so  that  there  is  a  double  row  of 
wires  for  the  flooring  and  a  double  I'ow 
of  vertical  wires  for  the  walls.  The 
floor  wiring  is  strung  lengthwise  and 
crosswise  in  the  building  and  is  held  in 
place  by  short  couplers  connecting  the 
upper  and  lower  strands  as  they  are 
bound  around  the  main  frame.  This 
scheme  of  floor  and  wall  construction  is 
shown  in  the  photographs.  The  window 
frames  are  secured  to  the  wires  with  the 
same  kind  of  couplers  used  in  the  floor 
work. 

Wire  cloth  or  expanded  metal  is  placed 
tmder  the  top  wires  of  the  floors,  tied 


to  those  wires  and  upon  this  the  con- 
crete body  and  surfacing  is  placed.  The 
floor  wiring  being  wound  free  around  the 
horizontal  girders  adjusts  itself  to  ttie 
weight  of  the  concrete  without  strain. 
The  same  metal  cloth  is  secured  to  the 
lower  or  under  matting  of  floor  wiring 
and  the  ceiling  plaster  applied  to  the  ex- 
panded metal,  and  the  ceiling  finished  in 
the  ordinary  way.  With  spans  of  from 
fourteen  to  sixteen  feet,  the  concrete  is 
laid  three  inches  in  thickness. 

The  wire  cloth  is  attached  to  the  ver- 
tical wires  in  the  same  way  and  cement 
plaster  used  for  the  outside  wall  cover- 
ing. Partitions  are  wired  and  finished 
similarly  and  can  be  made  double  with 
air  space  between  as  in  the  walls  and 
flooring  or  built  with  a  single  row  of 
wires  with  the  expanded  metal  stretched 
on  both  sides  on  which  to  plaster.  The 
roof  is  built  on  exactly  the  same  princi- 
ple as  the  fioorii^. 


METALS    THAT    TAKE    FIRE 

By 
DR.    ALFRED    GRADENWITZ 


BARON    AUER    von    WELS- 
BACH,    the    famous    inventor 
of  the  incandescent  gas  lamp, 
some  years  ago  made  the  in- 
teresting   discovery    that    the 
metals  of  the  rare  earths,  of  which  in- 
candescent   mantles   are   composed,   are 
imparted  a  capacity  of  igniting  of  their 
own  accord  by  a  sHght  addition  of  other 
metals — especially  iron.     In  fact,  the  al- 
loy thus  produced  will  give  out  sparks 
on  being  rubbed  with  a  file,  and  this 
sparking  becomes   more   intense   as  the 
iron  content  increases,  gradually  assum- 
ing the  aspect  of  a  brilliant  light  spray. 
An  alloy  containing  about  thirty  per  cent 
iron  has  become  so  sensitive  as  to  give 
out  intense  sparks  on  a   slight  contact 
with  an  iron  tool. 
Welcome  fea- 
tures of  these  al- 
io ys   are    their 
nearly    perfect 
non-oxid ability  as 
well  as  their  hard- 
ness  and   brlttle- 
ness.     It  has  fur- 
ther  been    found 
that    the    ex- 
tremely minute 
particles  detached 
already    by    a 
slight  friction  are 
able  to  light  safely 
and  practically  in- 
stantaneously, any 
combustible  gases 
or   other   inflam- 
mable objects, 
such    as    a    wick 
soaked  in  alcohol 
or  benzine.  If  the 
alloy    he    put    to 
higher  strains,  as 
^    ^     .  ,  on  severing  larger 

The  SELr-lGNiTiNO  LAiir        *..„„„„„?.,      7- 
LowntxD  TO  Strbbt.         iragments,     in- 


tensely brilliant  flames  apparently  of 
hand  size,  are  formed,  which,  strange  to 
say,  are  attended  by  only  a  slight  produc- 
tion of  heat  and  smoke.  These  phe- 
nomena obviously  suggested  the  idea  of 
utilizing  for  technical  purposes  the  spon- 
taneous formation  of  sparks  and  flames. 
A  self-igniting  gas  burner  can  be  ob- 
tained by  connecting  with  the  tip  of  an 
ordinary  incandescent  gas  burner  some 
convenient  device  for  producing  sparks 
on  a  fragment  of  such  alloy  as  the  cock 
is  turned  open.  An  alloy  consisting  of 
sixty  per  cent  cerium,  ten  per  cent  rare 
earth  and  thirty  per  cent  iron,  for  in- 
stance, lends  itself  for  an  excellent  spark 
production  and  can  be  produced  so 
cheaply  that  an  igniting  rod  susceptible 
of  some  hundreds 
of  ignitions  is  ob- 
tained at  a  cost  of 
about  half  a  dol-' 
lar. 

Attempts  have 
actually  been 
made  already  to 
utilize  a  similar 
method  for  the 
ignition  of  mining 
lamps,  as  well  as 
in  the  form  of 
pocket  brickets.  A 
very  interesting 
application  of  the 
same  method  has, 
however,  been 
made  by  Mr.  H. 
Wunderlich, 
Director  of  the 
Karlsbad  Gas 
Works,  for  light- 
ing street  lamps 
by  the  aid  of  sim- 
ilar ignition  de- 
vices. In  fact,  the 
des^;ning  of  prac- 
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— — tical  igniters  for 

gas  flames,  both 
for  house  and 
street  lighting,  is 
one  of  the  most 
important  im- 
provements of  gas 
engineering,  as 
tne  handling  with 
matches  and  alco- 
hol lamps  is  the 
main  drawback  of 
gas  lamps  in  their 
competition  with 
electric  lamps, 
though  these,  in 
most  cases,  are 
far  less  econom- 
ical. 

The  diagram 
represents  schem- 
atically the  ar- 
rangement of  a 
five-flame  inverted 
TtoL.»iT»n*.  ps  mantle  lamp 

for  street  lightmg, 
designed  accord- 
ing to  the  Wunderlich  system.  As 
the  explosion  chamber  21  is  mounted, not 
inside  the  lamp  but  above  the  percussion 
tube  18,  any  existing  lamps  can  be  read- 
ily equipped  with  the  ignition  device.  As 
in  the  case  of  ordinary  ignition,  the  gas 
penetrates  after  opening  the  gas  c<^, 
through  the  small  tube  19,  to  the  center 
of  the  lamp,  in  order  there  to  issue 
through  minute  holes,  and  after  ignition 
to  be  carried  in  the  form  of  extensive 
pointed  flames  to  each  of  the  burners, 
thus  igniting  the  latter  in  their  turn. 
However,  one  of  the  openings  termi- 
nates   below    the   percussion  tube  men- 


tioned so  as  to  cause  an  explosive  mix- 
ture of  gas  and  air  to  rise  in  the  latter 
as  the  cock  is  opened.  In  the  case  of 
ordinary  ignition,  this  explosive  mixture 
is  ignited  by  a  lighting  lamp  causing  the 
flame  to  strike  downwards  and  to  ignite 
the  lighting  flames. 

Now,  this  ignition  is  effected  quite  au- 
tomatically by  the  use  of  self-lighting 
metal  alloys.  By 
moving  down 
the  lever  arm  14 
which  disen- 
gages the  pas- 
sage to  the  per- 
cussion tube  IS 
as  well  as  the 
main  gas  £on- 
duit,  the  bolt  17 
is  moved  down- 
ward through 
the  intermediary 
of  a  lever  sys- 
tem 15.  This 
bolt,  in  connec- 
tion with  a  cam,  throws  downward  a 
click  and  lifts  a  metal  sector.  As  the 
bolt  moves  farther  down,  the  cam  again 
disengages  the  click,  while  the  sector  is 
thrown  downward  by  a  spring  tfaus 
pressing  a  rod  of  inBammable  metal 
against  the  coarse  periphery  of  the  sec- 
tor and  generating  a  violent  sparking, 
which  effects  the  ignition  of  the  explo- 
sive mixture. 

Fig.  2  represents  an  outside  view  of  a 
lamp  equipped  with  this  ingenious  device, 
and  Fig.  3  shows  a  street  lamp  which,  as 
seen  from  the  figure,  is  provided  with 
pulleys  and  string  for  raising  and  low- 
ering it,  in  the  same  way  as  an  electric 
lamp. 


DiacVah  Srowino  t 
F  THE  Parr. 


AN    ELECTRIC    MARY    ANN 

By 
CHARLES    R.    BENNINGTON 


THE  servant  problem  is  the 
great  perplexity  of  domestic 
bliss  that  baffles  all  attempts 
at  solution,  as  least  by  ordi- 
nary methods.  But  a  well- 
known  English  electrical  consulting  en- 
gineer, Mr.  R.  Borlase  Matthews,  A.  M. 
I.  C,  E.,  A.  M.  I.  E.  E,,  has  come  to  the 
rescue  in  the  designing  of  a  handy  con- 


switch  and  carries  a  short  length  of 
flexible  wire  and  a  bayonet  joint  so  as  to 
fit  the  ordinary  electric  lamp  socket. 
Weighing  only  seventeen  pounds  com- 
plete, the  motor  can  be  carried  from  room 
to  room.as  desired,  with  ease.  For  greater 
convenience  the  motor  is  mounted  on  a 
small  base  board,  being  slid  into  grooves 
to  secure  a  firm  foundation.     For  ordi- 


venient,  and  powerful  little  motor,  which  nary  kitchen  purposes  the  motor  can  be 

will  relieve  the  good  house-wife  of  her  left  on  this  base  board,  the  various  utCn- 

greatest  trouble.     Many  efforts  to  miti-  sils  which  it  is  to  drive  being  clamped 

gate  household  duties  by  electrical  means  on  to  the  other  end  of  the  base-board  as 

have  been  attempted,  and  a  certain  meas-  shown.     When  desired  for  use  in  some 

ure  of  success  has  been  achieved.     One  other  room  the  motor  is  simply  pushed 

and  all,  however,  suffered  from  the  com-  sideways  out  of  the  groove  and  can  then 


men  disadvantage — the  motor  had  to  be 
fixed,  and  consequently  had  to  be  at- 
tached to  one  machine,  such  as  a  knife 
cleaner,  a  coffee  mill,  or  what  not,  so  that 
although  the  motors  were  made  very 
small  and  inexpensive,  still  their  acqui- 
sition involved  a  considerable  capital  ex- 
penditure. 

Mr.  Borlase  Matthews,  however,  has 
now  altered  all  that.  He  has  devised 
a  novel  little  machine  which  is  portable, 
and  can  be  connected  up  to  any  type  of 
household  machine,  in  a  few 
seconds,  with  the  minimum 
of  trouble.  The  motor  is 
self^nclosed  and  is  fitted 
with  a  handle  by  which  it 
can  be  carried.  From  one 
side  projects  a  horizontal 
shaft  with  one  end  fixed  to 
the  motor  casing  at  the  ar- 
mature bearing.  The  outer 
end  of  this  arm  has  a  large 
pulley  driven  by  belting 
from  the  small  pulley  mount- 
ed on  the  motor  shaft.  The 
axle  of  the  lai^e  pulley  on 
one  side  is  so  arranged  as  to 
give  a  friction  drive.  The 
motor   is  complete  with 


be  easily  carried  in  one  hand  by  means 
of  the  handle. 

The  work  which  this  little  contrivance 
can  accomplish  is  endless  in  its  variety. 
The  knives  want  cleaning.     The  motor 
is  mounted  on  its  base  board  and  the 
knife  machine  clamped  on  the  other  end. 
To  transmit  the  requisite  rotary  energy 
to  such  machine  there  is  a  special  rim 
pulley  provided,  which  is  attached  to  the 
machine  in  a  few  seconds.    The  nut  on 
the   shaft   of   the  knife   cleaner,   coffee 
grinder,  and  so  forth  is  re- 
leased, this  rim  pulley  slipped 
on    and    the    wing-nut    re- 
placed.    The  knife  machine 
is  then  set  so  that  the  friction 
drive  on  the  large  motor  pul- 
ley wheel  engages  with  the 
rim    of   the    knife   cleaning 
machine.  An  electric  lamp  is 
then  detached  from  its  socket 
and  the  motor  plug  slipped 
in.    The  switch  is  turned  on 
and    lo!    the    knife    cleaner 
whizzes  round  with  a  merry 
hum,  furbishing   the  knives 
with   lightning-like  rapidity, 
and  with  less  danger  of  in- 
flicting damage  to  the  cutlery 


J 


than  prevails  when  cleaneti  by  human 
agency  ©wing  to  the  uniform  steady 
drive  and  the  absence  of  jerks  and 
fhocks.  The  knives  cleaned,  the  coffee- 
mill,  mincer,  potato  peeler,  dough- 
mfxer,  ice  cream  freezer,  egg- whip, 
raisin  stoner  or  what  not  is  coupled 
up  in  the  same  manner,  and  work  that 
would  occupy  the  human  Mary  Ann  an 
incalculable  length  of  time  is  satisfac- 
torily accomplished  in  a  few  seconds. 
The  problem  is  simply  resolved  to  the 
coupling  up  of  the  machine,  keeping  the 
utensil  being  driven  supplied  with  ma- 
terial, and  switching  the  current  on  and 
off.    No  physical  exertion  whatever. 

Then  the  boots  require  cleaning.  For 
this  purpose  a  small  flexible  shaft  having 
a  circular  brush  is  slipped  upon  the  axle. 
The  operator  holds  the  boot  in  one  hand, 
and  gripping  the  barrel  of  the  rotary 
brush  in  the  other  whisks  it  quickly  over 
the  boot,  first  removing  the  dust.  A  sec- 
ond in  disconnecting  the  brush  for 
mounting,  another  for  applying  the  pol- 
ish, and  another  similar  change  to  impart 
the  final  polishing,  and  a  boot  is  given 


a  mirror  like  polish  in  a  few  seconds.  In 
establishments  and  schools  where  the 
boot  cleaning  undertaking  runs  into  doz- 
ens or  hundreds  of  pairs  per  day,  by 
means  of  the  Electric  Mary  Ann  the  ta^ 
can  be  completed  in  a  tenth  of  the  time 
occupied  by  hand.  Similarly  the  same 
arrangement  can  be  adapted  to  plate 
cleaning,  and  will  clean  spoons,  forks, 
cruets,  biscuit  boxes,  or  what  not,  irre- 
spective of  the  nature  of  the  metal  with 
magical  speed,  the  only  manual  effort  in- 
volved being  the  guiding  of  the  whirling 
polishing  brush.  When  the  grate  re- 
quires furbishing  it  is  only  necessary  to 
place  the  motor  on  the  floor,  a  chair,  or 
table  near  the  grate  and  one  of  the  dirt- 
iest operations  in  the  house  can  be 
quickly  accomplished  without  soiling  the 
hands,  the  most  elusive  and  difficult  cor- 
ners being  scoured  as  readily  as  the  plane 
surfaces.  To  complete  the  cleaning  of 
the  room  the  motor  is  simply  coupled  up 
to  the  vacuum  cleaner  and  dust  is  torn 
at  amazing  speed  from  carpets,  chairs, 
wall-papers,  curtains  and  other  decora- 
tive articles  and  removed  entirely. 
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Nor  is  this  the  Hmit  of  its  usefulness. 
Carried  into  the  scullery  it  is  coupled 
up  to  the  rotary  washing  machine  and 
hours  of  continuous  and  exhausting  labor 
are  saved.  The  machine  requires  no  at- 
tention and  can  be  left  faithfully  per- 
forming its  task  while  the  frati  is  intent 
upon  other  work.  The  washing  com- 
pleted the  heavy  wringer  next  comes 
under  the  motor's  attention  and  is  soon 
whirling  away  squeezing  the  superfluous 
water  out  of  the  clothes  it  was  so  zeal- 
ously agitating  in  the  washing  machine 
but  a  short  time  before. 

When  the  ordinary  day's .  duties  are 


fulfilled  the  motor  is  carried  to  another 
room  and  there  set  on  the  table  to  drive 
the  sewing  machine.  Upon  the  conclu- 
sion of  its  day's  labors  it  is  packed  away 
in  a  small  box  and  stowed  in  the  cup< 
board. 

As  may  be  imagined  the  Electric  Mary 
Ann  has  innumerable  advantages  over  its 
human  namesake.  It  is  hard-working, 
clean,  quick  and  reliable.  There  is  never 
complaint  of  the  arduousness  or  pro- 
tracted nature  of  the  task  in  hand;  it 
never  grows  fired ;  is  always  ready  and 
willing;  and  has  no  wasteful  habits.  No 
rests  or  holidays  are  required. 


CUTTING   THE   INVISIBLE 

By 
C.  H.   CLAUDY 


A  N     instrument     is    being     made 
/%         which  cuts  sections  so  small, 
/  %       so  fine,  from  materials  to  be 
/'    \      examined  under  microscope, 
JL        ^   that,  to  be  Irish,  were  it  pos- 
sible to  look  only  at  the  edge  of  one,  it 
would  be  quite  invisible! 

Few  people,  beside  those  whose  use 
of  the  microscope 
is  a  matter  of 
daily  habit,  know 
that  its  power  is 
so  great  that  in 
certain  cases, 
what  it  delineates 
must  be  so  small 
as  to  be  almost  if 
not  quite  invisible 
to  the  naked  eye, 
otherwise  it 
would  make  the 
object  too  big  for 
the  microscope 
eye  to  see;  yet, 
when  one  uses  an 
instrument  which 
magnifies  the  ap- 
parent  propor- 
tions,  let  us   say 

two   thousand    di-  ^  Seohent-Oreatl. 

ameters,  or  four  vhn  <w 


million  times,  it  is  obvious  that  the  object 
itself  must  be  pretty  small  if  its  image  is 
not  to  fill  all  available  space ! 

In  the  case  of  objects  which  come  not 
in  battalions,  but  in  single  spies,  this  is 
all  very  well.  We  can  isolate  a  diatom 
or  two  or  a  few  bacteria  with  compar- 
ative ease.  But  when  our  object  is  part 
of  another  object 
— or  when  it  is 
one  of  countless 
miUions,  getting  it 
off  into  a  corner 
by  itself  for  ex- 
amination is  not 
so  easy.  Even  the 
microscopist  is 
puzzled  when  it 
comes  to  picking 
up  and  turning 
over  an  individual 
blood  corpuscle — 
and  how  much 
more  difficult 
must  it  be  to  get 
hold  of  some  par- 
ticular cell  in  the 
body — stain  it  and 
manipulate  it  that 
Magn,f,r,^p  t»«  t  h  e    microscope 

*  LiLv.  may  see  it. 


THE  MICROTOME  CUTTING  SERIAL  SECTIONS  ONE  MICRON  THICK. 


Hence,  the  microtome,  an  instrument 
which  cuts  shavings  from  material  pre- 
sented to  its  knife  edge,  so  fine,  so  at- 
tenuated, so  inconceivably  thin  that  you 
might  pi]e  a  hundred  together  and  still 
not  have  the  pile  thick  enough  to  see,  if 
you  looked  at  tlie  edge  I 

He  has  keen  eyesight  who  can  dis- 
tinguish the  lines  in  the  halftones  which 
make  the  illustrations  in  this  magazine. 
Yet  they  are  only  130  to  the  inch.  No 
eye  is  keen  enough  to  separate  the  lines 
of  a  half-tone  running  400  to  the  inch. 
But  suppose  the  lines  ran  a  thousand  to 
the  inch — two  thousand — ten  thousand 
— twenty-five  thousand ! 

One  micron — one  one -thousandth  part 
of  the  one  one-thousandth  part  of  a 
meter — the  one  twenty-five  thousandth 
part  of  an  inch — is  the  thickness  of  the 
finest  slice  which  the  modem  microtome 
can  cut,  and  does  cut,  for  certain  ex- 
plorations into  the  ultimate  composition 
of  flesh  and  tissue  of  all  kinds. 

This  is  the  way  it  is  done. 


The  tissue  to  be  sectioned — to  use  the 
proper  term — is  first  prepared  foe  the 
work  by  being,  in  some  cases,  infiltrated 
with  paraffine — that  is,  it  is  so  treated 
that  it  is  not  only  imbedded  in  this 
medium,  but  permeated  by  it — so  that 
paraffine  is  everywhere  within  it  and 
throughout — as  air  permeates  a  sponge, 
or  the  ether  permeates  matter. 

This  little  block  of  paraiHne,  with  the 
molecules  of  wax  jammed  in  between 
and  all  about  the  molecules  of  the  sub- 
stance itself  is  then  clamped  in  position 
in  the  microtome.  Of  course,  these  in- 
struments are  made  in  many  ways,  but 
in  this  particular  instrument,  which  does 
such  remarkably  fine  cutting,  the  pre- 
pared block  is  fastened  to  a  clamp  which 
moves  upward  on  a  machine  screw.  This 
machine  screw  has  a  pitch  of  one-half 
of  one  millimeter.  When  the  screw 
makes  one  complete  revolution,  the 
clamp  has  traveled  upwards  the  two 
thousandth  part  of  a  meter.  A  meter  is 
thirty-nine  and  a  fraction  inches. 
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At  the  bottom  of  the  screw  is  a  wheel, 
and  on  the  edge  of  the  wheel  are  five 
hundred  teeth.  Working  in  these  teeth 
is  a  pawl,  which  by  a  crank,  gear  and 
slide  action,  pulls  the  wheel  by  means 
of  its  teeth.  If  the  wheel  is  revolved 
one  five-hundredth  of  its  circumference, 
or  if,  in  other  words,  but  one  tooth  is 
skipped  by  the  pawl  when  getting  ready 
to  pull,  the  clamp  has  advanced  upwards 
one  five-hundredth  part  of  one-half  of 
one  millimeter — one  one-thousandth  of 
one  millimeter 
in  other  words, 
which  is  one 
micron. 

At  the  top  of 
the     instrument 
is  a  knife.     Not 
an   ordinary 
knife,    by    any 
means,  but  a 
wedge  of  steel 
which  is  the 
pick  of  dozens 
o  f   candidates. 
It  is  flawless  as 
to  temper, 
flawless  as  to 
edge,  and  the 
bottom  of  its 
edge    is   a   true 
straight     line. 
Sharpening    a 
microtome  knife 
is  to  sharpening 
a    razor,    as 
sharpening     a 

razor  is  to  sharpening  a  scythe,  in  point 
of  accuracy,  fineness  and  difficulty  I 

The  clamp,  in  addition  to  its  move- 
ment upwards  along  the  screw,  moves 
back  and  forth,  back  and  forth,  to  the 
slow  beats  of  the  hand  moved  mechanism, 
and  every  time  it  moves  back  the  pawl 
makes  a  little  hitching  stroke  on  the  teeth 
of  the  wheel,  the  clamp  moves  upward  and 
presents  a  fresh  piece  of  material  to  the 
knife  blade,  and  every  time  the  clamp 
moves  forward  again,  a  new  section  is 
made  from  the  paraffined  object  and 
rests,  a  gossamer  thin  wisp,  upon  the 
top  of  the  blade. 

Now  a  mechanic  will  tell  you  that 
there  is,  in  all  this,  no  special  difficulty 
— that  almost  any  good  man  at  a  lathe 
and  milling  machine  could  cut  five  hun- 


How  A  Section  or  ti 


dred  teeth  in  a  wheel,  and  threads  of 
half  a  millimeter  pitch  in  a  screw.  "Of 
course,"  he  will  say,  "working  as  fine 
as  that  there  are  apt  to  be  inaccuracies  at 
times.  Some  of  the  sections  such  a  ma- 
chine will  make  will  be  thicker  than 
others,  but  these  can  be  discarded  " 

And  just  here  is  the  difference  be- 
tween the  mechanic  who  makes  watches 
and  he  who  makes  microtomes. 

A  good  microtome  has  to  be  per- 
fect all  around.  It  must  cut  not  one, 
nor  twenty  nor 
a  hundred,  but 
any  number  of 
sections,  one 
after  the  other, 
all  alike,  all  the 
same  thickness, 
all  perfect.   One 

I    of  the  great 
advantages    of 
the  microtome 
is  the  ability  it 
gives  the  path- 
olc^ist  and  the 
entomolc^ist  to 
study  the  same 
thing   from  a 
lai^  number  of 
different    points 
of  view.  For  in- 
stance, there  is 
in    existence    a 
set    of    sections 
of  a  mosquito — 
a   hundred   or 
more    slices    of 
his     body,     arranged     in     series,     and 
there   are   no   sections   missing.     These 
sections    were    made     with    a    micro- 
tome.   If  the  microtome  missed  one  sec- 
tion, the  whole  series  was  spoiled,  since 
what  was  wanted  was  a  complete  set. 
As  it  was,  there  was  trial  and  error  and 
trial  and  error  again,  before  exactly  the 
right  insect,  received  exactly  the  right 
infiltration   treatment,   and   was   cut   in 
exactly  the  right  microtome,  to  exactly 
the  right  thickness  of  sections.     There 
was  almost  a  famine  of  mosquitos  before 
this    was    accomplished,    and    it    never 
could   have   been   accomplished    if   the 
microtome  had  failed.    And  it  is  in  this 
last  word  of  accuracy  that  the  microtome 
of  today  excels ;  it  is  because  it  is  able 
to  cut  a  perfect  section  of  a  known 
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thickness,  not  once  but  a  thousand  times, 
that  it  is  a  real  mechanical  marvel. 

Microtomes  are  of  many  varieties. 
There  is  the  freezing  instrument,  a 
simple  clamp  and  screw,  with  little  tables 
across  the  top  of  which  a  knife  in  the 
hand  is  pulled,  designed  to  attach  to  a 
cylinder  of  carbon  dioxide,  which,  spray- 
ing on  the  bit  of  flesh  to  be  sectioned, 
freezes  it  and  holds  it  stiff.  Its  purpose 
is  to  section  and  permit  study  of  morbid 
tissue  during  an  operation. 

There  are  the  so-called  laboratory 
microtomes,  instruments  built  for  rough 
hard  work  where  extreme  fineness  of 
cut  is  not  essential  and  getting  rigidity 
by  having  the  knife,  rather  than  the 
block,  move  back  and  forth.  Then  there 
is  the  rotary  microtome,  which  moves 
the  object  and  clamp  up  and  down  in- 
stead of  back  and  forth,  and  finally,  the 
precision  instrument,  in  which  the  knife 
can  be  clamped  at  any  angle  and  which 


can  take  the  largest  possible  piece  of 
tissue  required,  save  only  a  brain.  Brain 
microtomes  are  made,  but  never  yet  as 
perfectly  as  their  smaller  brothers.  It  is 
an  achievement  for  the  future  on  which 
much  work  is  being  done — the  construc- 
tion of  a  microtome  big  enough  to  sec- 
tion a  human  brain,  but  accurate  enough 
to  equal  the  smaller  instrument  in  fine- 
ness of  cut. 

Unknown,  little,  uncomplicated,  but 
embodying  in  its  tiny  moving  parts  the 
ne  plus  ultra  of  mechanical  accuracy  and 
skill,  the  modern  microtome  plays  a  part 
in  the  use  of  the  microscope  second  only 
to  that  eye  of  science  itself.  That  it  is 
not  less  perfect  mechanically  than  the 
microscope  is  optically  is  one  of  the 
reasons  why  the  microscope  has  been 
able  to  delve  so  far  into  the  mysteries  of 
nature  and  at  least  approach  the  door 
behind  which  she  hides  her  greatest 
secret — ^the.  structure  of  the  spark  of  life. 


FARM    SCHOOL    FOR    THE    CITY    BOY 

By 


S.    L.    WALSH 


A  RED  -  HAIRED,  freckled-faced 
#%       boy,  with  a  cast  in  his  right 

/  \      eye,  came  running  down  the 

/  \  dusty  street,  white  and  hot 
^  Jl  beneath  the  rays  of  the  after- 
noon sun.  Behind  him  trailed  a  troop  of 
some  half-dozen  other  boys,  ranging  in 
years  from  ten  to  fifteen. 

There  was  a  certain  tense  stealthi- 
ness  in  their  movements  that  betok- 
ened mischief,  emphasized  by  the  fact 
that  the  leader  carried  a  good-sized 
stone  in  either  hand. 

The  little  band  halted  in  front  of  a 
house  set  in  a  small,  trim,  well-kept 
lawn. 

"This  the  place,  Micky?"  one  of  the 
party  asked. 

Micky  nodded,  his  breath  coming 
quick,  apparently  as  much  from  ex- 
citement as  from  haste. 

The  next  moment  they  were  on  the 


lawn,  tearing  up  bushes,  trampling 
upon  the  beds  of  full-blown  geraniums, 
and  then  with  a  loud  whoop,  and  a 
volley  of  stones,  bang,  bang,  bang, 
bang,  against  the  door  of  the  house, 
they  had  swept  away  like  a  band  of 
Iroquois,  out  for  plunder. 

From  within  the  dwelling,  an  old 
man,  much  agitated,  hastily  appeared. 

"Oh,  Mr.  Horchem,"  he  called  out 
eagerly,  to  a  passerby,  "which  way  did 
those  imps  go?  If  ever  I  catch  that 
pest,  Micky  Callahan,  I'll  wring  his 
neck!  I  didn't  see  him  at  it,  but  I 
know  he's  at  the  bottom  of  this." 

And  that  is  how  Benjamin  J.  Hor- 
chem,  principal  of  the  Audubon  School, 
at  Dubuque,  Iowa,  first  heard  of  Mas- 
ter Micky  Callahan,  and  it  was  from 
this  conversation  with  the  old  man 
whose  flower-bed  had  been  ruined,  that 
a   long-cherished   idea  of  founding  a 
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farm-school  for  city  boys  became  crys- 
tallized. The  development  of  the  farm- 
school  and  Micky  Callahan's  subse- 
quent history  belong  together. 

This  ragged  little  Irish  urchin,  the 
old  man  told  Mr.  Horchem,  had  for 
some  time  past  been  the  terror  of 
"Dublin,"  as  the  south  end  of  Dubuque 
is  locally  called.  His  mother  was  an 
invalid  and  his  father  idle  and  shift- 
less. But  thirteen  years  of  age,  the  boy 
possessed  a  strong  influence  over  his 
youthful  associates,  even  those  older 
than  himself.  They  had  grown  more 
and  more  daring  in  their  deviltry,  and 
it  was  only  a  question  of  time,  the 
narrator  suggested,  when  the  lad  would 
find  his  way  to  the  reformatory, 

"It  isn't  so  bad  when  the  rascals  are 
in  school,  but  in  vacation  time  they 
do  play  the  mischief.  If  Micky  was 
only  away  they'd  stop  all  this.  I'd 
give  fifty  dollars  to  keep  him  out  of 
the  neighborhood." 

As  he  listened  to  the  tale  of  vandal- 
ism the  idea  so  long  nebulous  in  Mr. 
Horchem's  mind  all  at  once  seemed  to 
take  on  concrete  form,  "If  you  really 
mean  that  I'll  undertake  It,"  he  said. 
"At  least  I'll  guarantee  that  after  this 
year  the  boys  don't  do  any  more  dam- 
age or  money  refunded." 


And  the  old  man,  after  a  moment  of 
intense  scrutiny,  said  he  would  send 
the  money  the  next  day,  and  he  did. 

North  of  the  city  lay  a  small,  aban- 
doned, partly  worn-out  truck  farm,  of 
some  several  acres,  with  its  dilapidated 
dwelling  and  bam.  This  Mr.  Horchem 
learned  could  be  purchased  for  almost 
a  song, — seven  hundred  and  fifty  dol- 
lars,— as  the  owner  was  very  desirous 
of  immediate  disposal  of  the  property. 

Mr.  Horchem  did  not  have  the  ready 
money  himself,  but  he  went  to  a  num- 
ber of  prominent  citizens,  telling  them 
the  story  of  Micky  Callahan,  and  ex- 
plaining his  project,  in  part.  For  away 
beyond  his  immediate  purpose  of  giv- 
ing the  boys  something  definite, 
healthful,  and  useful  to  interest  them 
during  the  summer,,  a  much  larger 
project  loomed.  But  this  larger  project 
would  require  more  capital  than  he 
cared  to  solicit  at  this  time. 

The  first  man  approached  wrote  a 
check  for  one  hundred  dollars.  "If  it's 
for  boys,  I'm  with  you,"  he  declared 
heartily.  "I  kiiow  you  have  a  reputa- 
tion for  managing  boys  and  doing 
them  much  good." 

And,  indeed,  Mr.  Horchem  is  a  bom 
manager  of  youngsters.  He  seems 
thoroughly  to  understand  the  psychol- 
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ogy  of  the  boy  mind.  In  his  school, 
which  is  in  the  north  end  of  the  city, 
remote  from  "Dublin,"  he  established 
several  years  ago  a  debating  society. 
Every  Friday  night,  the  boys,  as  many 
who  have  finished  school  as  those  still 
attending,  assemble  during  the  winter 
months,  and  the  room  is  invariably 
crowded.  He  secures  results  partly  by 
working  on  the  imagination  of  the 
boys,  partly  by  a  mixture  of  play  and 
fun  with  their  more  serious  endeavors, 
partly  by  helping  the  boys  to  under- 
take things  of  their  own  accord,  thus 
fostering  their  sense  of  pride  and  inde- 
pendence, and  partly  by  a  personal 
magnetism  that  is  as  incapable  of 
analysis  as  it  is  compelling. 

Nothing  was  done  with  the  boys 
that  summer,  but  during  the  fall  and 
winter  a  man  was  hired  to  do  some 
work  in  the  way  of  repairing  fences, 
spreading  fertilizer,  etc. 

Then  in  the  spring,  Mr.  Horchem 
got  together  some  of  the  boys  of  his 
own  school,  and  on  Saturdays  and 
after  hours  sallied  forth  to  till  the  little 
plantation.  As  yet  he  did  not  call  upon 
Micky  and  his  cohorts  for  service. 

In  furtherance  of  the  idea  of  partial 
self-government,  which  Mr.  Horchem 
has  found  so  invaluable  in  controlling 


boys,  officers  of  their  own  choice  were 
elected,  these  consisting  of  a  president, 
manager,  secretary,  and  treasurer. 

With  his  organization  complete,  the 
initiator  of  all  this  made  it  a  point  to 
meet  Micky  Callahan  in  an  apparently 
casual  way.  And  almost  before  Micky 
knew  it  he  had  promised  to  bring  his 
"gang"  the  next  Saturday  for  a  grand 
carry-all  ride  to  the  farm. 

That  day  Mr.  Horchem  kept  his 
"own  boys"  at  home,  not  wishing  to 
take  any  chances  of  arousing  sectional 
antagonism.  And  Micky  played  square. 
He  laid  aside  his  mischievous  spirit 
and  with  thirteen  of  his  companions, 
actually  went  seriously  to  work. 

As  the  little  party  rode  homeward 
in  the  evening,  Micky  said  impulsively, 
but  gravely,  too,  "We've  had  a  bully 
time  today!" 

So  by  middle  summer  the  pounds, 
barn  and  house  had  been  put  m  fairly 
good  shape.  The  crops  which  had 
been  planted  were  flourishing^,  the 
dwelling  had  been  improved  by  the 
addition  of  a  porch,  and  a  suitable 
roadway  leading  up  to  it  had  been 
undertaken  and  put  through. 

About  July  a  curious  thing,  almost 
incredible  to  the  good  people  of  "Dub- 
lin," was  reported.     Micky  Callahan 
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had  not  only  ceased  molesting  the 
neighbors'  gardens  but  was  actually 
cultivating  a  flower  bed  of  his  own ! 

At  the  close  of  the  summer  one  of 
the  boy  officers  made  a  report  as  to  the 
success  of  the  season.  Extracts  from 
it  speak  more  to  the  purpose  than  any 
secondary  account  can  do: 

"Our  first  taste  of  farm  life  was 
hoeing.  Some  of  us  hardly  knew  how 
to  hoe,  but  now  we  consider  ourselves 
experts.  Then  we  cultivated  onions. 
Of  course  we  cut  quite  a  few  off,  but 
we  would  not  do  such  a  thing  now. 
.  .  .  Then  came  market  days,  when 
we  took  our  produce  to  market.  The 
first  time  the  rig  was  driven  to  market 
it  contained  the  general  manager  and 
treasurer.  These  two  officers  went  in 
their  wide-brimmed  rustic  straw  hats, 
upon  which  was  showered  a  great  deal 
of  ridicule.  Their  first  experience  at 
marketing  was  not  very  pleasant. 
.  .  .  After  that  we  took  turns  in 
going  to  market,  always  taking  care 
that  we  did  not  have  our  straw  hats 
on.  We  hired  a  stand  at  the  market, 
and  there  we  could  be  found,  selling 
our  peas,  beans,  carrots,  -cabbages, 
beets,  and  other  vegetables.    .    .    . 

.  .  .  "We  did  not  work  every 
day,  sometimes  three  times  a  week, 
and  sometimes  only  twice.  In  sum- 
mer during  the  hottest  part  of  some 
days  we  played  in  the  shade  or  re- 
hearsed our  band  composed  of  such 
instruments  as  we  could  get  together. 
We  had  many  discussions  concerning 
our  work,  novels  we  had  read,  or 
topics  concerning  the  welfare  of  the 
country.     .     .     . 

.  .  .  "There  were  many  other 
boys  that  wanted  to  join,  but  we  felt 
that  there  were  no  accommodations 
for  so  many." 

This  report  covers  the  first  summer 
of  the  enterprise.  The  past  summer  a 
new  location  was  secured  on  the  bluffs 
just  north  of  Dubuque,  overlooking 
the  Mississippi  River.  And  this  Mr. 
Horchem  hopes  to  make  the  per- 
manent site  of  his  farm  school.  Tents 
were  pitched  on  the  side  of  the  hills 
farthest  from  the  river,  as  there  were 
no  permanent  buildings,  and  the  pos- 
sibilities of  camping  out  were  united 
with  the  other  ideas  of  the  movement. 


In  the  new  location  the  beginnings 
of  an  orchard  were  laid  out,  together 
with  such  varieties  of  trees  as  the 
eucalyptus  and  soft  maple.  Also  rasp- 
berry, blackberry  and  similar  small 
fruits  were  planted. 

Private  individuals  continue  to  sub- 
scribe to  this  work,  and  trustees  of 
that  part  of  the  Russell  Sage  estate, 
which  his  wife  has  laid  aside  for  edu- 
cational purposes,  have  investigated 
Mr.  Horchem's  plans,  and  while  mak- 
ing no  promises  of  pecuniary  assist- 
ance for  the  Dubuque  project,  they  did 
encourage  him  by  their  enthusiastic 
praise  of  the  new  ideas  they  had  ob- 
tained to  take  back  to  their  work  in 
the  slum  districts  of  the  large  cities. 

So  far  Mr.  Horchem  has  given  his 
time  and  energy  without  pay.  At 
present  the  project  is  practically  a 
private  one  supported  by  private  sub- 
scription. His  ultimate  plan  is  the 
union  of  his  farm  plan  with  the  more 
essential  features  of  modern  educa- 
tional methods,  in  the  public  schools. 
He  would  have  schools  in  the  suburbs, 
and  have  the  children  as  much  in  the 
open  air  as  possible.  It  is  not  his  pur- 
pose to  make  farmers  of  city  boys,  as 
some  of  his  townspeople  have  erro- 
neously interpreted  his  work.  Nor 
does  he  wish  to  abolish  the  three  good 
old  "R's,"  "reading,  Viting,  and  Arith- 
metic." At  the  same  time,  however, 
he  wishes  to  show  the  city-boy  that 
there  are  other  careers  open  to  him 
beside  the  factory,  the  shop,  or  the 
office.  He  believes  that  by  making 
school  work  natural  and  free  thousands 
of  just  such  boys  as  Micky  Callahan 
can  be  reclaimed. 

He  seeks  to  establish  an  institution 
where  he  can  teach  his  theories  of 
farm  school  work.  He  believes  that 
teachers  throughout  the  whole  upper 
Mississippi  Valley'  would  be  attracted 
toward  such  an  enterprise.  The  site  is 
ideal,  overlooking  as  it  does  the  broad 
bosom  of  the  Mississippi,  with  the 
view  extending  into  the  states  of  Wis- 
consin and  Illinois  for  over  twenty 
miles.  From  such  an  institution  he 
believes  his  ideas  could  be  dissem- 
inated as  have  the  kindergarten  idea, 
manual  training  and  other  similar 
modern  movements  in  education. 


remain  true  t 


Only  a  Hope 

-"Farewell,  my  darling,  I  hope  you  v 


No^the  Only  One 

■'KwHAT  name?"  asked  the  maid. 
'Just  say  to  Ihe  young  lady  that  George  is 
here,"  answered  the  caller. 
"Yis,  sor,  but  if  she  asks  me  'which  George 

is    it?'     fwhafU    I    say,    soTT'—chitata    Trittme. 

* 

Where  It  Won't  Work 

No,   Agnks,  the  gyroscope  will  not  enable 

you  to  keep  your  balance  at  the  bank /^e». 

J* 

No  Aasistince  Needed 

As  THE  train   ncared   the   city,   the   colored 

porter  approached  the  jovial-faced  gentleman, 

saying,  with  a  smile : 

"Shall  Ah  brush  yo'  off.  sah?" 
"Nn,"   he   replied;    "I    prefer   to   gel    off   in 
the  usual  manner."-/«««*«i  Titer. 


Fiji  Persiflage 

"That  missionary  I  ate  last  night,"  said 
the  King  of  the  Cannibal  Islands,  with  a  wry 
face,  "must  have  been  full  of  deleterious  sub- 
stances.    I   have  been  very  ill  ever   since   I 

"Well,  your  Majesty,"  said  the  Grand 
Vizier,  with  a  low  salaam  that  his  Royal 
Highness  might  not  see  the  smile  upon  his 
face,  "you  know  there  is  a  raying  among  the 
people  of  the  parchment  face  thai  you  cannot 
keep  a  good  man  dovin." —/farter'i  Wrriif. 
J» 
Which  Won? 

"Yes,"  said  the  determined  man,  "when  that 
waiter  resented  the  smallness  of  my  tip  1 
took  the  case  to  the  proprietor  of  Ihe   res- 

"And  what  did  the  proprietor  do?" 

"He  gave  the  waiter  some  money  out  of  his 

own  pocket  and  apologized  to  him  for  having 

such   a  custOintr."~WaiiiittieH  Star. 


Corned 

"Don'  talk  that  awav  tuli  me.  He  jest  layed 
there  on  Ihe  baid  an  faded  away,  lak,  befo' 
muh  eyes.  Ah  don't  know  whi^.  The  doctah 
he  says  as  how  it  was  thuh  indigestion,  but 
muh  man  he  ain't  et  nothing  'cept  kawn  frit- 
ters every  meal  fo'  a  month,  so  it  cain't  be 
ihet.  No,  suh.  He  jest  frittered  himself 
away,   lak/'-j-fe  Circle. 

She  VfM»  Needed 

"We  represent  the  great  state  of  Texas. 
The  first  white  woman  born  in  Texas  is  slill 
living — she  now  has  a  population  of  over  three 
millions." 

There  was  a  pause  of  bewilderment    for  i 


Unkind 

Said  the  bibulous  gentleman  who  had  been 
reading  birth  and  death  statistics;  "Do  you 
know,  James,   every  time   1   breathe,  a   man 

"Then,"  said  James,  "why  don't  you  chew 
cloveB?"_r*<  Httadutttr. 


id  then  a  voice  from  the    gallery 
rang  out  clear  and  distinct: 

"Send    that    woman    out    to    Wyoming — we 
need  hei." —Everyiady't  Mataaiiu, 


BLOWING  OFF  STEAM 


Hltttn*  It  Up 

A  GUEST  in  a  Cincinnati  hotel  was  shot  and 
killed.  The  negro  porter  who  heard  the 
shooting  was  a  witness  at  the  trial. 

"How  many  shots  did  you  hear?"  asked 
the  lawyer. 

"Two  shots,  sah,"  he  replied. 

"How   far  apart  were  they?" 

"  'Bout  like  dis  wa^,"  explained  the  negro, 
clapping  his  hands  with  an  interval  of  about 
a  second  belwecn  them. 

"Where  were  you  when  the  first  shot  was 

"Shinin'  a  gemman's  shoe  in  de  basement 
of  de  hotel." 

"Where  were  you  when  the  second  shot  was 
fired?" 

"Ah  was  a  passjn'     de  Big  Fo'  depot."— r** 

Herald  imd  Fnibttfr. 

Jt 
The  Measure  of  Art 

De  Friend — "What  is  that  picture  intended 
to   represent?" 

Df.  Artist-^"  Board  and  lodging  for  six 
wtxke."-Milvauia  H^cmrin. 

A  Rising  M-arltct 

"I  SAW  you  kiss  sister  last  night." 

"Did  you,    Bobby?     Here's  a  quarter    for 


"Thanks.     And   then   I   saw  you   kiss  the 

maid  in  the  hall." 

"Great  Scott  1     Here's  five  dollars  T'—z^/i. 

Jt 

Getting  Even 

He — "Why  not  give  me  your  reply  now?    It 

is  not  fair  to  keep  me  in  suspense. 

She— "But    think    of    the    time    you    have 

kept  me  in  suspense  V'—Af.  A.  P. 

Jt 

A  Call  for  Coufh  Drops 

"I   TELL   you    I    must   have    some   money !" 

roared  the  King  of  Maritania.  who  was  in  sore 

financial     straits.     "Somebody     will     have     to 

cough  up." 

"Alas!"  sighed  the  guardian  of  the  treas- 
-ury,  who  was  formerly  the  Court  jester,  "all 
our  coffers  are  empty."— 7jrf-BiV», 

Did  He  Get  It  7 

"Now,  Mr.  Janus,  I  don't  see  how  with  your 
salary  you  can  afford  to  smoke  such  expensive 
cigars,"  remarked  a  merchant  severely  to  one 
of  his  clerks. 

"You're  right,  sir,"  responded  Janus.  "I 
can't;    1   ought  to  have  a  bigger   salary  I"— 


A  Neighborly  Precsution 

The  new  clerk  at  the  drug  store  returned 

the  prescription  to  the  old  customer  with  a 

request  that  he  wait  till  the  boss  returned. 

"But  why  can't  you  till  it  out?" 

"I  could  if  you  was  a  stranger,  but  I  ain't 

to  fill  'cm  for  folks  that  lives  about  here."— 

Stteaii.  ji 

A  Distant  Prospect 

"And  you  say  you  love  me? 

"Devotedly  I" 

"With  the  cost  of  living  as  high  as  it  is?" 

"Indeed. I  do,  and  when  the  cost  of  Uving- 
is  less   I   will   prove  my  love  by  making  you 
my  vile." —HtujiBH  pan, 
Jt 
And  Thtt's  Going  Some  I 

A  TEACHER  in  a  New  England  grammar 
school  found  the  subjoined  facts  in  a  com- 
position on  Longfellow,  the  poet,  written  by 
a  fifteen-year-old  girl : 

"Henry  W.  Longfellow  was  born  in  Port-  . 
land,  Maine,  while  his  parents  were  traveling 
in  Europe.  He  had  many  fast  friends,  among 
whom    the    fastest    were    Phctbe    and    Alice 

Ca,ny." -Everyiodrt  Maeeaiu. 

Jit 

The  Belle 

Suith's  wife  had  died,  and  Mary  Jones, 
the  bosom  friend  of  the  dead  woman,  had 
asked  the  afternoon  off  to  attend  the  funeral. 

On  Mary's  return  from  the  funeral  her 
mistress  said  to   her  with  gentle  sympathy, 

"And  did  you  get  on  all  right  at  the 
funeral,  Mary?" 

"Indeed,  ma'am,  I  had  an  elegant  time." 
Mary  answered.     "I  was  in  a  fine  cab  i 


and  he  said,  said  he,  'Mary,  there's  no  getting 
round  it ;  you're  the  belle  of  the  funeral.'  " — 
Harpnr'i  idagtaiiu. 


AN    AUTOMATIC    FOG-SIGNALLER 

By    F.    A.    TALBOT 


A  RETIRED  Dutch  naval  officer, 
#»         named    Ruyter   van    Steven- 

/  %  inck,  has  perfected  a  means 
g^\  of  warning  locomotive  engi- 
X  A.  neers  of  the  state  of  the  road 
in  the  thickest  foggy  weather  by  means 
of  an  automatic  electric  "fc^ger."  It 
consists  of  a  revolving  wheel  around  the 
circumference  of  which  are  carried  a 
number  of  cartridges.  A  large  funnel- 
shaped  horn  is  placed  facing  the  ap- 
proaching train  and  at  the  apex  or 
mouthpiece  of  this  horn  the  cartridges 
are  fired,  one  at  a  time  by  the  train  itself. 

At  one  end,  on  one  side,  the  cartridges 
carry  a  small  screw  insulated  by  ebonite 
on  the  sides.  To  the  inner  end  of  this 
screw  is  attached  a  short  piece  of  plat- 
inum wire  forming  a  loop,  its  other  end 
being  connected  to  a  metallic  cap  by 
means  of  which  the  screw  is  held  in  the 
cartridge,  and  insulated  therefrom  by  the 


strip  of  ebonite.  This  loop  of  platinum 
is  surrounded  by  gun  cotton  and  the  cart- 
ridge itself  is  charged  with  common 
black  powder.  The  wheel  in  its  revolu- 
tion can  only  advance  the  distance  of  a 
cartridge  at  a  time,  being  checked 
by  a  metallic  spring  buffer  which, 
when  the  magazine  is  in  the  firir^ 
position,  presses  against  the  metallic  cap 
of  the  cartridge.  From  these  two  con- 
tacts wires  are  stretched  communicating 
with  each  of  the  respective  rails  and  a 
battery.  A  length  of  rail  is  insulated  and 
it  will  be  seen  that  the  electrical  circuit 
is  only  broken  by  the  distance  between 
the  two  rails  of  the  track.  Consequently 
when  danger  threatens  and  the  engine 
enters  upon  this  insulated  section  the  cir- 
cuit is  completed  through  the  locomotive 
itself,  and  the  cartridge  fired,  producing 
a  loud  report  which  is  thrown  through 
the    trumpet    towards    the    locomotive. 


MAN  OF  TWO  HUNDRED  THOUSAND 
YEARS  AGO 

A  N  ingenious  reconstruction  of  man  as 

**  he  appeared  in  the  Paleolithic  Age, 

as     made    by     scientists     at     Yale,     is 

of    great    interest    on    account    of    the 

variation    from    present    day    mankind. 

This  man  of  ancient  times  was  variously 

known  to  science  as  Homoprimigenius, 

neanderthalensis,  or  monsteriensis.     He 

was  a  man  of  low  stature,  standing  only 

five  feet  three  inches  in  height,  but  of 

great  strength.     In  all   probability  the 

men  of  that  day  were  much  more  hairy 

than  the  model  would  indicate,  as  they 

had  little  or  no  clothing  and  the  climate 

was  severe.    This  type  dwelt  in  Europe 

before  the  last  glacial  period,  estimated 

at  from  100,000  to  200,000  years  ago. 
His  close  resemblance  to  the  higher 

forms  of   apes   is   shown   in   the  great 

length  of  his  arms  as  well  as  in  his  fea- 
tures.  His  weapons  were  probably  either 

rude  axes  of  stone  or,  more  frequently, 

the  bones  of  some  animal,  such  as  the 

jawbone  carried  by  the  specimen  shown 

in  the  illustration.     With  such  weapons 

as  this  he  went  forth  to  make  a  kill  for 

his   meal  or  to  defend   his  cave  home 

EwiGv  OF  Pi«sr  Mah.       against  the  giant  dinosaur,  or  the  monster       a  Rbmarkaele  Sttdv. 

Yale  •clenliit'i  reconslruc-       flying  lizard  of  his  time.     He  was  as  ugly       How  our  fint  proEEnilor 

'^"'"'t^r^t""  a  brute  as  his  enemy.  ■""'"fill  d!^'."^ "' 


TECHNICAL  WORLD  MAGAZINE 


TB9TIHO  MOTOU  ON  ICB. 

How  Lake  St.  Clair  i>  turocd  into  a  nice-courae. 
near  Detroit. 

TESTING  MOTOR  ON  ICE 

THE  accompanying  illustration  shows 
*■  a  group  of  motor  car  testers  and 
their  strenuous 
methods  of  nego- 
tiating the  "autt>- 
mobile  waltz"  on 
the  smooth  ice  of 
Lake  St.  Clair, 
near  Detroit, 
Michigan.  The 
marks  on  the  ice 
indicating  how  the 
machines  spin  in 
perfect  circles,  the 
ice  yachts  noted  in 
the  background 
racing  at  times  in 
the  speed  test  with 
the  motor  cars. 

In  the  early  days 
the  purchaser  of  an 
automobile  trusted 
to  good  luck  to  get 
along  with  it  with- 
out trouble.  Mod- 
ern ways  are  dif- 
ferent and  the  well 
conducted  automo- 
bile company  now 
undertakes  to  see 
that  the  cars  give 
the  service  expect- 
ed of  them. 

RAPID  PILE  DRIVER 

THE  New  York,  New  Haven  and 
^  Hartford  Railroad  in  the  lengthening 
of  its, electrified  mileage  has  discovered 
a  new  application  of  steam  and  com- 
pressed air  in  the  driving  of  piles  to  form 
foundations  on  which  electric  transmis- 
sion towers  are  erected.  Formerly  a 
cumbersome  pile  driver  of  the  ordinary 
type  was  used  and  besides  giving  very 
unsatisfactory  service  it  took  a  great 
length  of  time  to  drive  piles. 


The  railroad   has   now  ad<^>ted   the 
steam    or    compressed    air  ■  pile    driver 
shown.    It  requires  no  lifting  and  drop- 
ping and  works  very  much  on  the  same 
plan  as  an  ordinary  riveting  hammer  of 
the  pneumatic  type  usually  seen  where 
bridge  builders  are  at  work.    This  ham- 
mer gives  a  great  number  of  strokes  per 
minute  and  thus  makes  up  in  speed  what 
the  old  type  of  pile  driver  might  have  in 
the  greater  force  of  the  blow  delivered  at 
each  stroke.    The  speed  is  due  in  a  lai^ 
measure  to  the  fact 
that   one    blow    is 
followed    up     with 
another  before  the 
ground  has  had  a 
chance  to  settle 
back    around     the 
pile.    It  was  found 
that    this     method 
results  in  the  driv- 
ing of  a  pile  ever)- 
minute  and  sixteen 
seconds.    With  the 
old   method   it   re- 
■  quired  slightly  over 
three  minutes. 


CONCRETE 
HORSE  TANK 
pONCRETE  b 
^^  rapidly  coming 
into  extended  use 
on  the  farm  as  a 
building  material 
This  is  particularly 
true  for  sudi 
structures  as  silos 
and  horse  tanks. 
The  illustration 
shows  the  concrete 
tank  used  for  the  record  pacer,  Dan  Patch. 


POPULAR    SCIENCE 

NEW  TYPE  OF  REINFORCED 

CONCRETE  BRIDGE 

'T'HE  wonderful  possibilities  of  the  use 

*  of  reinforced  concrete  in  bridge  con- 
struction are  demonstrated  in  the  new 
bridge   that   has  been   built   across   the  qdd  Form  oi 

Colorado  River  at  Austin,  Texas.  The  Atched  bridge  acrasaii 
distinctive  feature 
of  this  bridge  is  the 
extraordinarily  long 
spans,  each  being 
115  feet  with  an 
18-foot  rise.  Not- 
withstanding the 
unusual  length  of 
the  spans  the  lines 
of  great  strength 
are  maintained  and 
none  of  the  artistic 
appearance  of  the 
structure  is  lost. 
The  arch  ribs  are 
32  feet  wide  and 
support  fifteen  re- 
inforced vertical 
members,  which, 
united  by  arches, 
carry  the  floor  sys- 
tem. The  width  of 
the  floor  is  50  feet, 
of  which  38  feet  is 
taken  up  by  road- 
way and  the  re- 
mainder by  side- 
walks. Cantilever  arms  extend  nine  feet  sound  that  is  almost  deafening.  It  i 
on  each  side,  forming  the  sidewalks  and  startling  phenomenon, 
part  of  the  roadway.     The  ornamental  j, 

handrails  are  also  of  concrete.  ■  , . 

AUTOMATIC  PACKAGE  TIER 

^NE  of  the  great  problems  that  has 
^^  always  confronted  the  post  office 
department  has  been  the  rapid  and  eco- 
nomical tying  of  its  mail  in  bundles  be- 
fore placing  in  the  pouches  in  which  it  is 
carried  from  town  to  town. 

This  operation  has  always  been  carried 
on  by  hand  and,  while  Uncle  Sam's  clerks 
become  very  expert,  the  work  at  best  is 
slow  and  tedious. 

The  machine  shown  in  the  illustration 
is  arranged  to  tie  packages  of  varying 
thicknesses  in  about  one-half  the  time 
required  by  the  old  method.  It  is  now 
being  given  careful  trials  by  the  United 
States  government  in  some  of  its  offices 
.with  a  view  to  adopting  the  system. 


CoNCKBTB  Structure. 

A  SPARK  AT 
HALF  A  MIL- 
LION  VOLTS 

TTIE  illustration 
*  shows  a  testing 
transformer  built 
in  Germany.  It  de- 
velops the  enor- 
mous pressure  of 
500,000  volts  across 
its  terminals. 

In  the  picture  two 
small  wires  are 
connected  to  the 
terminals  and  their 
ends  pointed  to- 
ward each  other. 
This  causes  an 
electric  dischai^ 
to  leap  from  one  to 
the  other  with  a 
brilliant  flash  three 
and  a  half  feet 
long,    and    with    a 
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INTERLOCKED  MOOSE 
ANTLERS 

k  N  extraordinary  reminder  of  a  fatal 
'   battle  is  shown  in  the  accompanying 

_ r 

I  pair  of  inter- 
locked moose  ant- 
lers, the  result  of  a 
deadly  encounter 
between  two  giant 
bull  moose  in  the 
wilds  of  the  Kenai 
Peninsula,  Alaska, 
3  year  or  so  ago. 
This  specimen  is 
soon  to  be  exhib- 
ited in  the  great, 
collection  of  heads 
and  horns  now 
being  brought  to- 
gether at  the  New 
York  Zoological 
Park,  which  com- 
prises some  of  the 
largest  game  heads 
of     America     and 

elsewhere.  During  their  duel  the  power- 
ful and  enraged  moose  used  their  broadly 
palmated  antlers  as  weapons  of  offense 
and  defense  in  a  series  of  tremendous 
charges  and  assaults  which  they  made 


At  a  distance,  spellbound,  he  witnessed 
the  marvelous  battle  of  the  two  giants 
battering  and  crashing  into  one  another 
with  the  energy  of  two  locomotives  in  a 
head-on  collision.  On  nearii^  the  two 
illustration.  This  rare  and  unique  trophy  antagonists,  he  found  that  one  of  the 
'  ■  animals  had  broken 

its  neck  during  the 
stni^le  and  lay 
dead  on  the 
ground,  while  the 
other,  partly  ex- 
hausted, was  mak- 
ing herculean  ef- 
forts to  release  his 
horns.  The  hunter 
then  killed  the  liv- 
ing moose,  and  re- 
ported the  duel  to 
a  nearby  trading 
post,  and  the  two 
heads  were  se- 
cured and  fortun- 
ately preserved. 
The  animals  were 
of  gigantic  size, 
probably  ten  or 
twelve  years  old,  the  larger  pair  of  horns 
having  a  spread  of  sixty-nine  and  one- 
half  inches,  and  the  other  sixty-two 
inches. 

The  antlers  are  so  thoroughly  inter- 
upon  each  other.  In  the  course  of  thefierce  locked  that  no  human  hands  can  separate 
encounter  the  antlers  became  so  firmly  them.  Naturalists  report  that  the  occur- 
entangled  and  locked  that  neither  of  the  rence  is  not  uncommon  and  other  horns 
combatants  could  break  away.  A  native  locked  together  in  similar  fashion  have 
hunter  heard  the  loud  clashing  of  the  been  found  at  various  times  and  places, 
horns  a  half  a  mile  or  so  in  the  forest  Locked  stags'  antlers  are  preserved  in 
and  started  for  the  scene  of  the  conflict,     certain  museums. 


1 


TRIP  TO  THE  PLANirrS 

AN  amusement  device  which,  while 
*^  being  perfectly  harmless,  would 
nevertheless  afford  all  of  the  sensations 
of  a  trip  to  Mars, 
■the  moon,  and  to 
any  of  the  planets, 
will  appear  at 
many  amusement 
parks  this  summer. 
It  is  a  thriller 
which  will  make 
the  visitors  to  it 
undergo  all  of  the 
sensations  of 
a  flight  through  the 
air  after  having 
been  shot  out  of  a 
lai^  cannon.  The 
passengers  are 
seated  in  a  pro- 
jectile which  is 
roiled  on  wheels 
into  the  breech  of 
the     gun,     which 

stands  twenty-four  trbjudst  i 

feet  high  and  has  Ofw  of  the  wonderful  to. 

a    length    of    one 

hundred  and  eighteen  feet.  All  is 
darkness  for  them.  There  is  an  explosion 
and  the  projectile  is  submitted  to  a  rock- 
ing motion,  while  at  the  sides  clouds  seem 
to  fiit  past.  In  the  muzzle  of  the  gun,  a 
moving  picture  machine  is  mounted  and 
upon  a  screen  this  throws  the  scenes  of 
Mars,  or  the  other  country  visited,  while 


electrical  effects  add  to  the  realistic  fea- 
tures of  the  deception  or  illusion.  Con- 
tracts have  been  made  for  the  installation 
of  guns  at  Redondo,  Denver,  San  Fran- 
cisco, Salt  Lake,  Buffalo,  New  York, 

Chicago    and     St. 

Louis. 


THE 

TREASURY  OF 

PHARAOH 


yHi; 


IIS  is  in  some 
respects  the 
most  remarkable  of 
the  rock-hewn  tem- 
ples and  tombs  of 
Petra,  the  rock- 
hewn  capital  of 
Edom,  and  later 
of  the  "Nabataeans, 
whose  king,  Are- 
tas,  mentioned  in 
the  Bible,  extended 
his  conquests  as 
rPHABAtm.  far    as    Damascus. 

L-tewDtempieiofpetn.  This  monument  of 

antiquity  is  thought 
to  be  the  work  of  the  Romans,  being 
attributed  by  some  to  the  Emperor 
Hadrian,  who  visited  the  palace  in 
A.  D.  131.  The  color  of  the  sand- 
stone rock  from  which  this  vast  monolith 
was  cut  is  a  delicate  rose  pink.  The  im- 
posing facade  shows  two  rows  each  of 
six  majestic  columns. 


!^^ 


Three- yeapold  Ho 


k  Valdablb  Cow. 

itein  that  aTenged  etihlj  pound*  of 

l>cr  dai,  for  aeiea  dafi. 


RECORD-MAKING  COW 

<«I_IANDSOME  is  as  handsome  does," 
^  ^  is  an  adage  which  could  as  well  be 
applied  to  the  domestic  animal  as  to  the 
human  race.  The  little  animal  shown  in 
the  illustration  is  certainly  doing  her  part 
to  make  her  material  worth  compare 
favorably  with  her  handsome  appearance. 
She  is  a  registered  Holstein  cow,  three 


clearly  defined  as  if  the  work  of  the  car- 
penter had  been  done  yesterday.  The 
shape  is  quite  as  good  for  its  purpose  as 
more  modem  pile-points. 


FAKEOGRAPHS 

««pAKEOGRAPH"  is  a  newly-coined 
*     word  to  fit  the  needs  of  one  branch 


years  old,  and  is  owned  by  Mr.  E.  La     of  phott^aphy,  and  the  accompanying 
Munion  of  Solsville,  N.  Y.     In  a  test     picture  gives  a  clear  idea  of  all  that  the 


recently  conducted  by  the  State 
Agricultural  Department,  the  cow 
averaged  over  eighty  pounds  of 
milk  per  day  for  seven  days,  and 
from  this  was  made  twenty-nine 
pounds  of  butter. 


A  PILE  OF  THE  BRONZE 

AGE 

THE  photograph  represents  the 
*  point  of  a  pile  remarkably 
well  preserved,  as  it  dates  from 
the  Age  of  Bronze.  2000  B.  C. 

This  point  was  found  near  Lake 
Leman,  Switzerland,  and  is  sup- 
posed to  have  formed  a  part  of 
the  palafitte  of  Bairon. 

These  were  lake  dwellings  or 
huts  of  prehistoric  times,  con- 
structed on  piles  over  a  lake  or 
other  body  of  water,  and  charac- 
terized, in  occidental  Europe,  the 
last  phase  of  the  Stone  Age. 

The  wood  of  this  pile  is  of  oak; 
one  can  recognize  distinctly  the 
blows  of  the  hatchet  which  served 
to   shape    it,   and   which   are   as 


PiLX  Pkohtks 


word  implies.  A  good  fake- needs 
no  apology,  in  fact  the  artist  is 
rather  proud  of  the  results  ob- 
tained hy  printing  several  nega- 
tives on  one  card  and  producing 
startling  combinations. 

The  airship  shown  is  in  reality 
on  terra  firma,  from  which  it 
never  departed.  Nor  was  it  in- 
tended to,  as  it  is  built  of  gas  pipe 
and  heavy  canvas  and  equi[q>ed 
with  a  dummy  engine.  In  the 
negative,  the  scaffolding  on  which 
the  biplane  rests  was  carefully 
painted  out  and  two  other  nega- 
tives were  used  in  connection  with 
the  first,  one  of  them  representii^ 
the  victim  in  mid-air,  the  other  an 
ordinary  snap-shot  of  the  land- 
scape with  figures. 

In  order  to  be  at  all  convincing 
the  "fakeograph"  should  have 
little  brush  work,  or  if  possible, 
none  at  all  and  in  the  specimen 
herewith  only  the  rope  and  anchor 
have  been  drawn.  The  effect  is 
quite  startling,  however,  and  it 
reveals  how  easily  the  eye  may  be 
deceived  by  such  fakery. 


CoMcuns  Liaar  Polss, 

Handiomc  new  improTemcnl  recently  idacedina 


CONCRETE  IN  THE  "  CITY 
BEAUTIFUL" 

THE  "city  beautiful"  movement  in- 
*  augfurated  in  several  of  om  '  " 
cities  in  recent  years  has  dis 
in  a  striking  way  the  value  o 
Crete  as  an  agent  for  the  beat 
tion  of  boulevards  and  parks.  ^ 
fountains,  benches,  lamp  posts, 
mental  fences,  pavilions,  pe 
and  buildings  of  all  kinds  con: 
ed  of  concrete  are  becoming 
mon.  With  the  many  different 
pf  finbh  which  can  be  secure 
the  artistic  effects  in  coloring 
Crete  surpasses  all  other  ma 
for  this  class  of  work. 

An  example  of  boulevard  im 
ment  which  has  excited  comn 
found  in  the  reinforced  co 
electric  light  standards  along  L 
Park  Boulevard,  Chicago.  Tw 
dred  and  fifty  of  these  were  b 
the  shops  of  the  Lincoln  Park  ] 
They  were  finished  with  a  ven 
white  cement  mixed  with  t< 
sand  and  red  granite  scre< 
After  the  cement  was  set,  thej 
brushed  with  acid  to  expose  tl 
gregate,  giving  them  an  appe; 
resembling  cut  granite. 

Another  rather  unusual 
application  of  concrete  in 
park  improvement  is  the 
park  bench,  of  which  there 
are  a  number  along  the  Lake 
Shore  Drive,  Chicago.  Con- 
crete is  so  generally  used 
now  that  articles  of  all  sorts 
are  appearing  in  the  ma- 
terial. 


This  la  thb  Pole 


JOINTED  CONCRETE 
BRIDGE 

\  BRIDGE  is  now  nearing  com- 
pletion across  the  Los  Angeles 
er  which  is  unique  in  several 
lures,  the  most  interesting  of 
ich  is  the  system  of  joints,  allow- 
for  the  settling  of  the  concrete 
the  expansion  and  contraction 
sed  by  variations  of  temperature, 
ich  might  otherwise  injure  the 
icture. 

'his  is  accomplished  by  means  of 
se    hinges,  cast    iron,  bolted  to 
;1  beams,  around  which  the  rein- 
:ing  rods  are  looped,  and  the  con- 
te  is  divided  by  pouring  around  a 
rd  covered  with  felt.    This  divis- 
of  the  concrete  is  carried  clear 
Dss  the  bridge,  so  that  any  expan- 
1  will  be  taken  up  by  the  wood 
felt,  and  will  not  crack  the  con- 
:e.     The  arches,  instead  of  pre- 
ting   a    smooth    surface    on    the 
ler  side,  as  in  the  ordinary  con- 
:e  bridge,  are  of  what  is  known 
he  "rib  and  slab"  construction,  in 
ich  the  sidewalks,  car  tracks  and 
dways    are    borne    by    separate 
!ies,  although  the  slab  supporting 
the  traffic  surface  is  continuous, 
allowing  the  same  finish  as  an 
ordinary    paved    street.      The 
roadway  of  the  bridge  will  be  . 
56    feet    wide,    with    two   car 
tracks  in  the  center  and  a  side- 
walk five  feet  nine  inches  on 
each  side. 

The  detail  photograph  shows 
the  joint  and  also  the  rib  and 
slab  construction. 
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POLAR  BEARS*  NATURAL 
HOME 

IJ^HAT  is  declared  to  be  the  first  arti- 
"^  ficial  bear  den  is  in  Mr.Carl  Hagen- 
beck's  park,  in  Berlin.  In  design  it  repre- 
sents the  polar  regions  and  the  bears  ap- 
pear to  spend  their  time  clambering  about 
over  huge  cement  blocks  made  to  resem- 
ble pieces  of  ice.  The  animals  being  con- 
fined to  their  allotted  quarters  by  a  con- 
cealed ditch,  the  effect  is  very  natural. 


AIRSHIP  OF  THE  DESERT 
A  PROPOS  to  the  expression  "Ship  of 
*^  the  Desert"  as  applied  to  the  camel, 
and  to  the  popular  interest  in  aeroplanes, 
is  this  photograph  of  an  aeroplane-look- 
ing structure  carried  by  a  camel  which 
supports  a  kind  of  hammock  in  which 
two  or  three  Bedouin  women  and  chil- 
dren ride.  The  sight  of  one,  except 
among  the  far  interior  tribes  of  Bedouins, 
is  unusual.  This  photograph  was  taken 
on  the  uplands  east  of  the  Jordan,  It 
has  a  decided  resemblance  to  some  types 
of  flying  machines. 


ANCIENT  HORSESHOES 

A  S  a  protector  for  the  tender  hoofs  of 
^*  horses,  the  Egyptians  and  other  an- 
cient races  used 
wickerwork,  felt, 
or  leather  shoes, 
such  as  are  still  in 
use  by  the  Jap- 
anese. 

The  old  Romans  ' 

were  the  first  to  ^ 

employ  iron  soles 

extensively  ""^  HvDRttfuun. 

In  th«  tagimiing       FiSiSj.'SS-^SS?." 


POPULAR   SCIENCE 


these  were  very  primitive  and  bound 
to  the  foot,  but  later  on  the  edges 
of  the  horseshoes  were  turned  over 
along  the  sides,  clamping  it  to  the  hoof. 


FRENCH  SWIMMING  MACfflNE 

A  FRENCHMAN,  one  Monsieur  Gar- 
^^  nier,  has  just  constructed  a  swim- 
ming machine  of  a  new  type,  as  shown 
in  the  illustrations. 

This  is  a  sort 
of  submarine, 
supported  in  the 
water  by  two 
cylindrical  floats 
connected  by  a 
metal  tube  of 
about  three 
inches  in  diame- 
ter upon  which 
the  swimmer 
lies  on  his  stom- 
anciemt  Hoksishob.         ach.     He  places 

Iron  iboe  Dsod  br  Romoni  lor       l;-    k-rii    ti.Bt    in 

chariot  bor»efc  nis  Dare  leei  m 


Wkbkk  290  Pbofue  Peiiishkd. 
Bnrnt  out  dance  ball  al  OcliocritD.  HuniarF.  wJ 
mcrrymakerB  loBI  Ibcil  Utcb. 


two  stirrups,  and  pedals  as  on  a  bi- 
cycle. The  pedals  are  geared  to  a 
shaft  in  the  rear  section  of  the  tube  and 
this  shaft  rotates  a  three-bladed  pro- 
peller. The  ratio  of  the  gears  is  such 
that  the  propeller-^  make  a  number  of 
revolutions  for  each  revolution  of  the 
pedals,  just  as  a  shaft-driven  bicycle  is 
"geared  up," 

The  user  is  not  dependent  upon  the 
strength  of  his  legs  alone  for  speed.  The 
swimmer  can  use  his  hands  to  help  propel 
the  machine  and  steer  by  turning  the 
front  float. 


FRENCH  MACHINE  FOR  LONG  DISTANCE  SWIMMING. 


CULTIVATING  SEA 
VEGETABLES 

'T'HE  Japanese,  who  turn  every  possible 
^  thing  to  useful  account,  cultivate  the 
gardens  of  the  sea,  thus  obtaining  a 
number  of  marine  vegetables  which  are 
unknown  to  us.  The  annual  crop  of  such 
v^tetables  which  they  gather  is  worth 
about  $1,000,000.  In  some  places,  where 
the  water  is  shallow  and  brackish,  bushes 
are  planted  in  rows,  and  in  winter  marine 
plants  of  a  species  called  Porphyra  gather 
upon  them,  to  be  subsequently  picked  off 
and  dried  on  reed  mats  in  the  sun.  The 
accompanying  photograph  shows  the 
drying  process.  But  this  is  only  one  of 
many  ocean  vegetables  grown  by  the 
Japanese,  who  not  only  eat  them  fresh, 
but  put  them  up  in  appetizing  forms  for 
use  as  preserved  products. 

jl 

CHAIR  MADE  FROM  BONES  OP 

WHALE 

pROBABLY  the  most  remarkable  chair 
*  in  existence  is  that  constructed  from 
the  vertebrae  and  ribs  of  a  whale.  This 
unique  piece  of 
furniture  was 
built  by  a  ma- 
rine painter 
named  Emer- 
son, who  lives 
on  Terminal 
Island,  Cali- 
fornia. On  the 
southern 
beaches  these 
A  Bomi  Chair.  huge  bones  are 

not  infrequently 


tlemu 


wbak  that  hH 


cast  ashore  and  are  often  put  to  more  or 
less  decorative  purposes. 

It  will  be  noted  that  the  concave  sur- 
face of  the  vertebra  is  naturally  fitted 
for  the  seat  of  an  easy  chair,  while  the 
gracefully  curving  ribs  lend  themselves  to 
a  pleasing  design  for  the  arms.  A  foot 
rest  is  attached  to  the  base  of  the  chair 
and  is  made  from  a  section  of  rib. 


FUEL  FROM  REFUSE 

TTHE  overflow  from  a  western  gas 
•*  works  was  allowed  to  drain  into  s 
vacant  lot  where  it  formed  an  unsightly 
black  puddle  of  no  value  to  anyone,  until 
a  thrifty  resident  of  that  neighborhood 
conceived  the  idea  of  turning  an  eyesore 
into  dollars.  He  diverted  the  flow  from 
the  gas  works  in  such  a  way  that  part 
of  the  pond  was  allowed  to  evaporate 
while  the  other  half  was  being  filled,  and 
from  the  bottom  of  the  dry  pool  dug  out 
several  tons  of  lamp  black.  This  is  almost 
pure  carbon  and  when  sufficiently  dried 
forms  an  excellent  fuel  which  is  readily 
salable  for  domestic  purposes  if  pressed 
into  convenient  sizes. 

The  photograph  shows  the  chunks  of 
lamp-black  set  out  to  dry  in   the  sun, 
while   the  press   used   in  making  them 
can  also  be  seen. 
This   is   an   ex- 
ample    of     the 
thrift  that  turns 
waste    into    by- 
products and  is 
another   method 
of     saving     our 
n  a  t  i  o  n  a  1    re-  Ta«  giaitt  Ckm. 


Mt 


Stain  Trsatkd  bv  EtECTitciTV. 
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ELECTRICITY  REMOVES 

STAINS 
AN  exceedingly  useful  article  just  in- 
^^  vented  is  the  new  portable  electro- 
lytic local  bleaching  apparatus  which  en- 
ables us  in  our  own  homes  to  remove 
within  two  or  three  minutes  any  acci- 
dental stains  from  articles  such  as  table 
cloths,  lace,  embroidery  work,  etc.  Tea, 
coffee,  wine,  fruit,  ink  of  any  color,  may 
all  be  effectively  and  inexpensively  re- 
moved within  a  few  minutes,  and  above 
all  the  electrolytic  method  does  not  de- 
stroy the  fabric  of  the  article  treated 
upon. 

The  great  advantage  of  the  new  in- 
vention is  obvious  when  it  is  remembered 
that  to  remove  a  stain  in  the  ordinary 
way,  one  has  to  immerse  the  whole  article 
in  a  bleaching  solution,  the  action  of 
which  is  very  slow,  taking  hours  and 
even  days,  and  which  invariably  attacks 
the  fabric  and  partially  destroys  it. 
J* 

MODELS  OF  HUMAN  TEETH 

•THESE    are    larg:e-scale    models    of 

*   human  teeth,  designed  to  show  their 

structure.   The  first  is  a  molar,  or  "back 

tooth."     Th 


second  is  ; 
cisor     (one 


Elbctkic  Stain  Removee 
Out  DnosLOKATioNs. 


the  front  teeth), 
and  the  third  is 
another  molar. 
The  two  latter 
are  shown  in 
section,  so  as  to 
exhibit  the 
outer  enamel, 
the  "dentine"- 
(which  forms 
the  body  of  the 
tooth),  and   the 


inner  "pulp,"  which  is  the  living  part. 

The  enamel  is  just  about  the  hardesr 
substance  in  nature.  Hence  it  serves  as 
a  most  efficient  protection  against  decay. 
But,  though  so  hard,  it  may  be  broken, 
and  acids  under  favoring  circumstances 
may  disorganize  its  structure,  thus  mak- 
ing- a  break  in  the  surface  covering  of 
the  tooth — an  opening  eagerly  seized  by 
bacteria,  which  thereupon  attack  the 
dentine,  causing  decay  and  producing 
what  is  called  a  "cavity."  If  the  decay 
goes  far  enough  (as  most  people  know 
from  sad  experience),  toothache  results. 

jf 

FUNNIEST  OF  nSHES 

TTHIS  is  the  "swellfish"— familiar 
*  enough  to  anglers  in  our  southern 
waters  because  of  a  habit  of  getiing  on 
the  hook  when  it  is  not  wanted.  For- 
tunately for  itself,  it  is  not  good  to  eat. 

When  caught,  it  instantly  proceeds  to 
blow  itself  up,  converting  itself  into  a 
balloon  by  swallowing  air  in  gulps.  If 
one  sticks  a  pin  into  it,  it  collapses.  No  _ 
cruelty  is  involved  in  such  a  performance, ' 
because  the  air  is  contained  between  the  ■ 
body  of  the  fish  proper  and  an  outer 
canvas-like  coat.  Naturalists  say  that 
this  fish,  when  pursued  by  an  enemy, 
rises  to  the  top 
oi  the  sea,  hast- 
ily transforms 
itself  into  a  bal- 
loon by  swal- 
lowing air,  and 
is  blown  by  the 
breeze  along  the 
surface,  thus 
having  a  good 
chance  to  effect 
it<:  p<iran(>  frnm  A  Fdnkv  F:sh.  Hi  Blows 
lis   escape    irom  himself  Vt  With  Air 

danger.  whe«  caoomt. 
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"LIVING  TOWER" 

CTANDING  on  a  little  hill  some  200 
*^  feet  above  the  surrounding  country, 
at  Camp  Meeker,  in  Sonoma  County, 
Cal.,  is  what  is  known  far  and  wide  as 
"The  Living  Tower."  Camp  Meeker  is 
one  of  the  leading  summer  resorts  in  that 
part  of  the  country. 

It  is  a  real  tower,  but  is  living — in  a 
vegetable  sense — for,  it  largely  consists 
of  trees,  of  which  there  are  four,  and 
these  are  living  and  growing,  as  may  be 
seen  in  the  accompanying 
photf^raph. 

On  the  top  of  a  hill  not 
far  from  this  hotel  were 
found  four  young  redwood 
trees  each  about  150  feet  in 
height.  At  the  distance  of 
100  feet  from  the  ground, 
the  tops  were  lopped  off,  and 
at  regular  intervals  six 
"stories"  were  built. 

The  floors  are  about  12 
feet  square,  each  resting  on 
strong  pieces  of  timbers,  the 
ends  of  which  are  very  se- 
curely fastened  to  the  trees. 
Leading  up  from  the  differ- 
ent floors,  or  points  of  look- 
out, are  regular  steps,  or 
stairways,  so  that  one  can 
easily  go  from  the  ground 
to  the  very  top  of  this  queer 
sort  of  "tower."  On  the 
outside  of  each  story  are 
high  railings  to  prevent  any 
one  from  falling  from  the 
dizzy  heights.  ™  ■  '-■""' 

The  "Living  Tower"  may 
be  seen  for  leagues  around,  while  the 
view  that  may  be  obtained  from  the  top, 
with  the  aid  of  strong 
field  glasses,  is  a  mag- 
nificent one. 


that  the  moon  moves  a  con- 
siderable distance  during  the 
period  that  the  camera  is 
open. 

The  accompanying  photo- 
graph shows  a  very  perfect 
likeness  of  fair  Luna  float- 
ing through  a  cloudless  sky, 
but  this  is  easily  accom- 
plished. In  a  dark  room  a 
lawn  tennis  ball  is  suspended 
against  a  black  screen  and 
photographed  by  burning  a 
small  quantity  of  flash  pow- 
der at  one  side  and  a  little 
below  the  ball. 

For  the  benefit  of  those 
■  who  might  wish  to  make  this 
experiment,  the  writer  sug- 
gests that  a  piece  of  blade 
velvet    placed    over    heavy 
cardboard   be  used  as  the 
background  and  the  ball  at- 
tached by  pressing  a  thumb 
B     tack  through  the  background 
narwon.  Jnto  the  ^1  to  hold  k  in 

place. 

'  * 
HOW  BATS  USE  THEIR  HANDS 

'T'HE  skeleton  of  a  bat  is  remarkably 
•*■    like  that  of  a  man,  save  in  one  cf«- 


PHOTCGRAPH- 
ING  THE  MOON 

TAKING      photo- 


Fale  Mook 

pholoofalennislM 


spicuous  point.  Its  hands  are  devel(^ 
on  a  gigantic  scale,  being  used  to  form 
the  framework  of  the  wings,  just  as  an 
umbrella  is  held  in  shape  by  its  ribs. 
'T'AKING  photo-  One  may  see  bv  a  glance  at  the  accom- 
■^  graphs  of  the  mOon  panying  picture  that  the  bat's  great  hand 
has  always  been  at-  is  provided  with  a  thumb,  which  is  well 
tended  by  more  or  less  developed.  Anatomically  it  corresponds 
difficulty,  owing  to  the  quite  perfectly  to  the  hand  of  a  human 
length  of  exposure  re-  being,  though  specialized  for  so  diffetcDt 
quired    and    the    fact     an  employment 
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GERMAN  GARBAGE 
SYSTEM 

IN  Charlottenburg,  Ger- 
many, residents  are  re- 
quired to  sort  their  garbage. 
All  real  estate  owners  must 
provide  three  distinct  recep- 
tacles for  the  garbage;  one 
for  the  ashes  and  sweepings, 
one  for  the  kitchen  waste, 
and  one  for  commercial  rub- 
bish, such  as  paper,  etc.  This 
is  called  the  "Tripartite  Sys- 
tem," and  so  far  is  proving 
a.  great  success. 

The  dividing  of  the  gar- 
bage in  this  manner  has 
been  ordered  by  the  magis- 
trate, and  residents  failing 
to  comply  with  the  regula- 
tion are  liable  to  fine  or  im- 
prisonment, A  large  build- 
ing is  being  constructed  on 
the  outskirts  of  the  city  for 
the  disposal  of  the  garbage. 


STOPPING  UP  A  LEAK. 
f  EAKS  in  the  body  of  a  ship  are 
*^  naturally  very  dangerous,  and  vari- 
ous means  for  remedying  such  damages 
have  been  thought  of,  the  most  success- 
ful of  which  probably  is  a  device  invented 
by  the  French  Admiral  Pallu  de  la  Bar- 
riere,  which  has  been  improved  upon  by 
the  famous  inventor  Colome, 

The  device  consists  of  a  brass  rod,  to 
the  one  end  of  which  a  strong  forged- 
iron  plate  is  attached  by  means  of  a 
binge,  in  such  a  manner  that  it  can  stand 
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parallel  or  in  a  right  angle  to  the  rod. 
The  latter  is  pushed  through  the  leak 
with  the  iron  plate  first  and  parallel  to  it, 
and  is  then  turned  halfways,  bringing jhe 
plate  in  a  right  angle  to  the  rod.     The 
strong  pressure  of  the  inflowing  water 
will  press  the  iron  tightly  against  the  out- 
side of  the  ship,  right  over  the  hole,  thus 
stopping  the  influx  to  such  an  extent  that 
the  further  work  is  comparatively  easy. 
A  cellulose  stopper  is  next  pushed  over 
the  rod,  into  the  hole,  and  over  that  a 
strong   steel   washer   which   is   screwed 
down  tightly  by  means  of  a  nut,  the  rod 
being  threaded.    As  the  cellulose  is  soft 
and  will  expand  when  it  be- 
comes moist,  even  the  small- 
est cracks  of  the  leak  will 
thus  be  stopped  up. 

The  simplicity  of  the  de- 
vice allows  remarkably  quick 
work,    A  leak  of  seven  and 
one-half  inches  in  diameter, 
for  instance,  can  be  closed 
up  absolutely  tight  in  thirty- 
five  seconds,  while  if  the  leak 
is  long  and  narrow,  several 
stoppers  have  to  be  screwed 
right    next    to    each    other, 
which  naturally  takes  much 
longer.    Of  course,  the  Col- 
ome Stoppers  can  be  used 
only  for  comparatively  small 
damages,  and  are  manufac- 
tured only  in   sizes  of  six, 
nine  and  thirteen  inches  in 
diameter,    a    set    of    these 
being  packed  in  a  small  case. 
Our  picture  shows  English 
sailors   drilling  to   stop   up 
leaks.     A  large  water  tank 
has  a  hole  which  is  opened 
by  a  lever  and  is  to  be  closed  by  the  man* 
as  quickly  as  possible.    The  sailor  has  to 
be  very  skillful,  as  otherwise  the  power 
of  the  outflowing  mass  of  water  would 
throw  him  down. 
It  is  believed  that 
the  use  of  this  de- 
vice will  in  many 
cases  prevent  the 
awful  loss  of  life 
occasioned    by 
leaks  in  a  vessel  at 
sea  and  assist  in 
makin?    the    sea 
less  dangerous. 


STRAW  HOUSE 

A  NOVEL  idea  in  garden  decoration  is 
*^  shown  in  the  picture  of  a  summer 
house  built  of  straw.  It  stands  on  the 
grounds  of  a  southern  California  resort, 
whose  proprietor  found  himself  in  pos- 
session of  a  great  quantity  of  straw  wrap- 
pings from  bottles  sold  in  his  restaurant. 
Instead  of  burning  these  empty  sheaths, 
he  proceeded  to  utilize  them  by  building 
a  light  circular  frame  of  lattice  work 
on  which  the  wrappings  were  tacked,  and 
he  thus  added  a  delightful  little  bower 
to  his  establishment. 


A  round  table  which  will  seat  eight 
people  is  set  inside  the  house  and  as  » 
symbol  of  good  cheer  a  large  number  of 
the  graceful  Chianti  flasks  are  hung  over- 
head, completely  covering  the  ceiling. 
Jt 
GIANTS  SKULL 
■yHIS  skull  has  all  the  appearance  of  a 
*■    real  one,  but  is  made  of  papier  mache 
— exaggerated  for  purposes  of  anatomical 
study. 

The  skull  is  in  the  possession  of  the 
Army  Medical  Museum  at  Washington, 
where  this  photograph  was  taken.  A 
man  big  enough  to  have  a  cranium  of 
this  size  would  be  about  one  hundred  and 
fifty  feet  tall. 

NEW  CON- 
CRETE PILE 

A  NEW  con- 
'^  Crete  pile 
of  peculiar 
shape  has  a 
pear-shaped  base 
or  "foot"  larger 
in  diameter  than 
the  rest  of  the 
pile.  It  is 
claimed  that  it 
presents  many 
times  more 
bearing  area 
than  would  the 
bottom    of    a  ^'^  Conoh*  Pile. 

straight  pile.  ^'•^%^,!~'^ 


MARKET  FOR  ANTIQUES. 


MARKET  FOR  OLD  BOOKS 

In  the  very  heart  of  Brussels  is  the 
*  Palais  du  Midi,  a  large  market  hall  in 
which  is  sold  only  old  books  and  pictures 
and  other  antiquities.  These  are  all  sold 
in  separate  stalls,  and  lovers  of  old  books 
and  curio^  find  here  an  almost  inex- 
haustible mine  of  rare  treasures. 


SANTIAGO  SURRENDER  TREE 

'T'HE  ceiba  tree  is  one  of  the  striking 
*  objects  of  the  Cuban  landscape. 
Often  the  branches  spread  out  to  the 
extent  that  one  tree  looks  like  a  small 
forest  in  itseif,  or,  as  a  Cuban  writer 
poetically  expresses  it,  "like  a  green 
island  floating  in  the  air." 

The  ceiba  tree  of  the  picture,  however, 
13  a  young  tree,  and  is  not  remarkable 
for  its  size.  Its  attraction  lies  in  its 
historic  significance,  for  it  is  the  tree 
tmder  which  General  Toral,  the  com- 
mander of  the 
army  of  Spain 
I  in     Cuba,     sur- 

I  rendered  to  Gen- 

eral William 
Shafter,  com- 
manding the 
American 
forces,  July  17, 
1898,  just  twen- 
ty-five  days  af- 
ter the  landing 
ql  our  army  in 
Historic  Tsbb.  Cuba, 

s  where  SpBDUrdi  (ur  Tks         , ,,,  ,„.,. 

lend  to  dS.  siuitor.  ^  "^      surren- 


der followed  the  brilliant  victories  of  El 
Caney  and  San  Juan  Hill.  The  two  gen- 
erals met  under  the  tree  midway  of  the 
Spanish  and  American  lines.  In  the  dis- 
tance lay  Santiago  and  the  glistening 
waters  of  the  !2nd-locked  harbor,  wherein 
Cervera's  fleet  bad  remained  bottled  up 
for  so  long  a  time. 

Every  effort  is  now  made  to  protect 
the  Surrender  Tree,  as  it  is  known, 
though  the  Cubans  themselves  refer  to  it 
as  the  "Peace  Tree."  A  barbed  wire  fence 
surrounded  it  when  this  picture  was 
taken,  and  it  was  kept  under  close  sur- 
veillance so  that  it  might  not  suffer  from 
the  depredations  of  vandals.  Tablets, 
placed  on  posts  near  by,  tell  of  the  con- 
spicuous part  this  tree  has  played  in  our 
history,  while  the  well-beaten  path  lead- 
ing to  it  testifies  to  the  appreciation  in 
which  it  is  held  by  American  visitors  to 
the  Island. 


AnnoDB  Shop  Divided  Into  Stalu, 

A|]  klndi  of  uiliqaet  are  *old  hen  In  imall  leiwrKted 

depanments. 
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A  FLOATING 
EXPOSITION 

'THE  Russian 
*  Exposition 
ship,  Emperor 
Nicholas  II,  of  the 
Russian  Steam 
Navigation  Com- 
pany, is  making  a 
very  successful  trip 
of  the  cities  of  the 
East,  exhibiting  at 
the  various  ports 
of  call  an  attractive 
display  of  Russian 
products.  This 
novel  exposition 
was  opened  by  the 
CzaratYaeta.  The 
vessel  then  com- 
menced her  tour 
from  Odessa.  At 
the  time  of  writing 
she  has  visited 
some  thirty  ports, 
stopping  at  each 
place  from  one  to 
twelve  days.  At 
Constantinople  25,- 
000  persons  visited  ^  p,^,  p^,^  „ 

the  exposition  Tbeu  Bnimali  came  fioDi  Nubi 

in  one  day.  ""^ '"  *''"'' 

Two  decks  of 
the  ship  are  given  over  to  the  display 
of  goods.  In  all,  about  150  firms  are 
represented.  The  largest  exhibits  are 
of  cloth  goods.  There  is  also  a  fine 
display  of  silk  goods,  Russian  tea  uten- 


s  i  1  s,  compressed 
tea  in  cakes,  woods, 
lumber  and  min- 
erals. Perhaps  the 
most  novel  exhibit 
is  a  miniature  coal 
mine.  There  is 
also  a  large  display 
of  rubber  gcxxls. 
One  St.  Petersbui^ 
exhibitor  of  the 
latter  class  is  said 
to  have  an  output 
of  fifty  million 
pairs  of  rubber 
shoes  a  year. 
J* 
THE  SEED 
SCATTERER 

ALL  those  who 
'^  raise  flowers 
in  their  gardens  or 
indoors,  will  wel- 
come a  new  and 
practical  German 
device  which 
makes  it  easy  to 
scatter  seeds  even- 
ly. It  is  made  of  a 
.r  York  Zoo.  transparent  mate- 
"< ssooo.  rial  so  that  one  can 

watch  the  outflux 
of  the  seed  into  the  four  scattering  rills. 
Thus  even  the  tiniest  seeds  can  be  sown 
thinly  and  evenly.  The  seed  scatterer 
has  had  a  very  rapid  sale  during  the 
short  time  it  has  been  on  the  market. 


POPULAR  SCIENCE 


AN  ELECTRIC 
BOOTBLACK 

TTIE  invention 
^  shown  in  the 
illustration  has  the 
unique  distinction 
of  beings  the  first 
coin  -  operated 
necessity  that  has 
been  placed  upon 
the  market. 

One  cent's  worth 
of  electricity  given 
to  this  machine  will 
both  clean  and 
polish  your  shoes. 
The  machine  does 
not  apply  polish 
but  the  condition 
of  your  shoe  is  im- 
proved by  receiv- 
ing a  brisk  rubbing 
and  cleaning. 

The  electric  boot- 
black operates  upon 
the  automatic  coin 
principle.  The  shoe 
IS  placed  as  shown 
in  the  illustration 
and  the  deposit  of 
coin  in  the  slot  pro- 
V  i  d  e  d  starts  the 
machine. 

When  one  shoe 
has  received  suffi- 
cient polishing  by 
the  machine,  a  bell 
rings,  and  this  is 
the  signal  to  insert  the  other  shoe.  The 
work  continues  until  the  shoe  receives 
the  exact  amount  of  energy  given  to  its 
mate,  when  the  automatic  shiner  ceases. 
If  the  shine  is  not  satisfactory,  deposit 
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another  penny  and 
get  another  shine. 
A  flange  brush 
cleans  the  left  side 
of  the  shoe,  and 
also  the  right  side, 
but  the  tops  are 
polished  by  a  buf- 
fer contrivance. 

WORLD'S 
GREATEST 
POTTERY 

QITUATED  on 
^  the  east  bank  of 
the  Ohio  River, 
just  opposite  the 
world  renowned 
ceramic  city  of 
East  Liverpool, 
Ohio,  stands  the 
largest  pottery  in 
the  world. 

The  average 
number  of  people 
employed  is  one 
thousand  and  the 
daily  production, 
consisting  of  din- 
ner and  toilet  ware 
is  one  hundred  and 
forty  thousand 
pieces.  The  plant 
shown  in  the  illus- 
tration was  com- 
pleted in  1903,  and 
as  a  result  a  village 

of    considerable    size    has    grown    up 

about  it. 

The   owners   have   improved   a   very 

large  tract  of  land  running  back  through 

the  Virginia  hills. 
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MACHINES 

ACT  AS 
POLICEMEN 


pgiit. 


then  a  flash  is  outlined  in  the  soot  with 
some  sharp  instrument 

The  plate  is  now  placed  in  front  of 
the  camera  and  surrounded  by  boxes  and 

ANEW   regu-     backgrounds  so  that  no  light  will  come 
1  a  t  o  r  of     within  the  range  of  the  camera  excepting 
traffic  so  far  as     that  which  passes  through  the  outline 
drawn   in   the   soot  on   the 
plate. 

When  all  is  ready  the 
camera  is  opened  and  a  smalt 
quantity  of  flash  light  pow- 
der is  burned  behind  the 
plate.  The  effect  produced 
is  shown  in  the  accompany- 
ing photograph. 


automobiles  are  concerned, 
has  been  tried  in  London.  It 
is  a  taxicab  indicator,  and 
serves  as  a  warning  to 
vehicles  in  the  rear  of  the 
movements  of  those  which 
are  immediately  in  front.  The 
mechanism  is  contained  with- 
in a  dirtproof  metal  casing 
which  is  intended  to  be 
placed  in  some  prominent 
position  on  the  back  of  the 
car.  These  are  three  warn- 
ing signs,  one  signifying 
"stop,"  an  arrow  pointing  to 
the  left,  and  an  arrow  point- 
ing to  the  right.  Both  the 
arrows  are  painted  black  on 
separate  sheets  of  glass  while 
the  word  "stop"  is  painted 
mica  let  into  a  black  back- 
ground. Half  of  the  front  of 
the  case  is  cut  away  to  allow 
for  the  indicator  appearance 
or  disappearance  of  the  sig- 
nals. Underneath  the  indi- 
cator is  a  loud-toned  gong,  A 
single  lever  is  secured  to  the 
steering  column  within  easy 
reach  of  the  driver.  Bowden 
wire  is  attached  to  this,  and 
communication  with  the 
three  separate  warning  discs 
in  the  indicator, 
jl 
PHOTOGRAPHING 

LIGHTNING  ^        ,  . 

Gravel  prepared 
In  order  to  get  a  good  photograph  of  a  for  roof  ing  is 
*■  lightning  flash  on  a  moonlight  night  it  worth  as  high  as 
is  necessary  to  resort  to  rather  unusual 
methods.  The  writer  has  made  a  few 
under  just  such  circumstances, 

A  large  piece  of  glass  is  given  a  thick 
coaling  of  smoke  over  a  candle  flame  and 


Fauogkam. 
Llgbtninr  flub  Ibil  wu 
br  band. 


MILUONS  IN  SAND 

•THIRTEEN  million  dol- 
^  lars  was  spent  last  year  in 
this  country  just  in  sand  and 
gravel,  and  the  price  ranged 
all  the  way  from  ten  cents 
to  twenty  dollars  a  ton. 
These  figures  of  the  Geo- 
logical Survey  include  the 
principal  construction  work 
where  these  materials  are 
used,  but  of  course  do  not 
embrace  an  enormous  quan- 
tity of  sand  and  gravel  used 
by  farmers  and  small  build- 
ers, the  statistics  for  which 
it  is  impossible  to  gather. 
Large  and  increasing 
amounts  are  used  in  the 
manufacture  of  concrete. 
The  price  for  ordinary  sand 
and  gravel  runs  from  a  few 
cents  up  to  $1.50  a  ton,  but 
sand  employed  in  making 
special  kmds  of  glass,  mold- 
ing, etc.,  brings  from  seven 
to    twenty    dollars    a    ton. 


three     dollars 
ton.  Washing, 
drying^    and 
screening  in- 
creases the  cost. 
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PROFITABLE  GUSHER 
/^NE  of  the  la^st  and  most  profitable 
^^  oil  ^shers  in  the  world  is  the  great 
Lakeview  gusher  at  Maricopa,  Cal,    The 
gusher  struck  the  oil  sands  at  2^00  feet 
on  the  morning  of  Monday,  March  14, 
and  in  the  first  two  weeks  delivered  more 
than   fifty  thousand  barrels 
of  oil  a  day.    It  then  settled 
down  to  an  average  produc- 
tion of  between  40,000  and 
45,000  barrels  per  day. 

Before  the  oil  from  the 
gusher  could  be  piped  to 
tanks  it  had  created  at  its 
base  a  huge  lake  of  oil  sev- 
eral hundred  yards  in  diam- 
eter. The  roaring  of  the 
gusher  can  be  heard  for 
more  than  a  mile  and  the  oil 
rises,  at  times,  as  much  as 
250  feet  above  an  eighty- 
four-foot  derrick.  The  aver- 
age height  of  the  oil  fountain 
is  estimated  at  three  hundred 
feet  The  oil  is  now  stream- 
ing up  outside  the  casing. 

The  bringing  in  of  the 
gusher  was  due  to  the  ob- 
stinacy of  a  superintendent 
who  conveniently  overlooked 
the  fact  that  a  discouraged 
board  of  directors  had  or- 
dered him  to  cease  drilling. 
He  drilled  47  feet  more,  then 
the  bit  entered  the  oil  sands 
and  the  well  drilled  itself. 


INGENIOUS  VOTING 

MACHINE 
I  ANNING  ROSS,  a  blind 
'-'  naval    veteran,    and     a 
member     of    the     Soldiers' 


fame.  The  blind 
veteran  con- 
ceived the  idea 
and  entrusted 
the  design  to  a 
model  maker 
who,  under  the 


Huge  Oil  Wbll. 

of  the  world's  proSliI 


UmutwATEK  Photo. 
JeUrGib  ■■  taken  by  tab- 


Home  at  Santa 
Monica,  Cal.,  is 
the  inventor 
of  a  voting  and 
vote  counting 
machine  which 
may  bring  him 
both  fortune  and 


IHOENIOOS  VonNG  MACHINE. 

supervision  of  the  sightless 
veteran's  deft  touch,  con- 
structed a  model  that 
seemingly  works  to  per- 
fection. The  device  consists 
of  a  till,  below  which  are  a 
series  of  tubes,  one  for  each 
candidate  on  the  ticket  to  be 
voted.  Slots  in  a  frame  above 
the  till  indicate  where  the 
elector  must  deposit  a  disk 
for  the  candidate  whose 
name  is  inscribed  on  a  bridge 
corresponding  to  each  tube. 
The  ballot  is  secret.  The 
disks  do  not  at  once  drop 
into  the  tube,  but  for  a  time 
remain  in  a  depression, 
where  they  may  be  viewed 
by  the  voter.  The  judge  of 
election  pulls  a  lever,  which 
causes  the  ballots  to  drop 
into  their  respective  hoppers, 
where  they  are  automatically 
counted  as  they  drop,  and 
but  one  disk  can  be  deposited 
for  one  nominee. 


HOW  FAST  DO 
WE  LIVE? 
^O  data  have  ever  yet  af- 
^"  forded    material    for    a 
[NB  Open  for      satisfactory  statement  of  the 
^""'-  relation  between  the  energy 

used  by  animals  and  the 
length  of  their  lives;  but  some  animals 
appear  to  live  at  a  faster  rate  than  others. 
For  example,  the  number  of  heart  pulsa- 
tions varies  a  great  deal — thirty  pulsa- 
tions a  minute  in  the  elephant,  forty  in 
the  horse,  fifty  in  the  mule,  seventy  in 
man,  ninety  in  the  dog,  and  200  in  the 
rabhit. 


AN  UNINTENTIONAL  ANCHORAGE. 


UNINTENTIONAL  ANCHORAGE 

CTRANDED  in  the  midst  of  a  corn 
"  field  lies  the  Ohio  River  packet,  Vir- 
ginia, one  hundred  and  seventy-five  feet 
from  the  river  channel.  That  she  ever 
came  to  rest  in  such  a  place  seems  almost 
incredible,  but  she  is  nevertheless  there 
high  and  dry  and  almost  beyond  recovery. 
On  the  night  of  March  6th,  while 
pushing^  her  way  through  an  almost  im- 
penetrable fog,  she  went  aground  near 
Willow  Grove,  West  Virginia.  The  pilot 
groping  about  in  search  of  the  channel 
caught  sight  of  a  light  in  a  farmhouse 
window  which  he  mistook  for  the  gov- 
ernment light,  and  headed  his  boat  ac- 
cordingly. Owing  to  the  recent  heavy 
rainfall  in  the  vicinity  of  the  Ohio,  it  had 


far  overreached  its  accustomed  boun- 
daries, and  the  boat  was  run  so  far  out 
of  her  course  that  when  she  finally  went 
aground  it  seemed  an  almost  hopeless 
task  to  save  her. 

Arrangements  have  now  been  made  to 
float  the  boat.  Repairs  have  been  made 
and  it  is  expected -she  will  be  plying  her 
course  between  Pittsburg  and  Cincin- 
nati before  long. 

In  the  excitement  caused  by  the  boat's 
going  aground  one  of  the  crew  became 
panic  stricken  and  jumped  overboard  and 
was  lost. 


NtSTS  OF  Which  Soup  u 
le  iwHt'i  ncM>  which  Ibe  Chii 


and  laila  the  beub. 


TRANSFORMING  AUTOMO- 
BILES INTO  SLEDGES 

THOUGH  some  recent  North  and 
^  South  pole  expeditions  actually  have 
added  motor-propelled  sledges  to  their 
equipment,  the  problem  had  not  so  far 
been  solved  in  a  really  satisfactory  man- 
ner. How  lively  an  interest  is  taken  in 
this  question  can  be  ^aged  from  the 
fact  that  the  French  Touring  Club  re- 
cently organized  an  automobile- sledge 
competition  and  some  rather  ingenious 
designs  were  submitted. 

The  most  successful  of  these  is  the  one 
due  to  Mr.  Rene  Le  Grain,  who  obtained 
the  highest  prizts  of  the  competition. 
This  system  is  espe.-ially  recommendable 
in  so  far  as  it  allows  any  ordinary  auto- 
mobile to  be  transformed  into  a  sledge. 


being  used  alternately  as  such,  and  as 
motor  car. 

The  sliding  motion  is  effected  in  the 
fore  part  of  the  vehicle  by  rigidly  attach- 
ing sledge  runners  below  the  wheels,  so 
that  they  are  controlled  by  the  steering 
wheel. 

Only  ten  minutes  are  required  to 
mount  or  unmount  the  runners,  in  front 
of  which  are  fixed  snow  plows  for  clear- 
ing the  road  for  the  rear  wheels. 

The  rear  is  supplied  with  wheels  and 
runners  both.  The  rear  runners  can  be 
raised  up  from  the  ground,  or  take  part 
of  the  weight,  or  drop  below  the  wheels 
and  take  all  the  weight  as  desired.  These 
changes  can  be  made  at  full  speed.  The 
wheels  are  equipped  with  chains  for 
traveling  on  snow,  or  with  spikes  for  ice 
traveling. 
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RECORD  MASONRY  BRIDGE 

VY7HAT   will    rank   as   the    foremost 
"    bridge  in  France  is  now  being  com- 
pleted for  the  Bellegarde-Chezery  electric 
railway  on  the  frontier  of  Switzerland. 
This  railway  runs  through  some  of  the 
most  rugged   and  broken  parts  of  the 
Jura  Mountains,  following  for  the  most 
part  the  stream,  Valserine,  a  tributary 
of  the  Rhone.     In  its  route  the  railway 
has   to   cross    the    stream    twice,    once 
by  a  seven-arched  viaduct  having  spans 
each  of  fifty-four  feet  by   157  feet  in 
height,  and  the  second  time  by  a  huge 
single-span  structure  shown 
in     the     illustrations     and 
known  as  the  "Montagnes" 
or     "Moulin     des     Pierres" 
bridge. 

At  the  point  where  this 
bridge  has  been  raised,  the 
river  runs  through  a  deep 
precipitous  gorge,  the  sides 
of  which  drop  down  sheer 
for  a  distance  of  some  170 
feet.  The  negotiation  of  this 
ravine  was  at  first  somewhat 
perplexing,  but  investiga- 
tions showing  that  the  clififs 
on  either  side  were  of  hard 
stone,  Monsieur  Picard,  the  o„°^f1^°^ 
Engineer-in-Chief,     decided  nearingl 

to  build  a  bridge  of  masonry 
and  to  throw  it  across  in  a  single  span. 
It  was  a  bold  design,  for  it  entailed  a 


structure  having  a  span  of  256  feet 
which  at  the  center  is  over 
200  feet  above  the  stream 
flowing  beneath.  Its  success- 
ful realization  meant  the  es- 
tablishment of  a  record  in 
bridge  building  in  France, 
for  this  is  the  largest  single- 
span  structure  in  the  coun- 
try and  the  third  in  point  of 
opening  in  Europe. 


OIL  TANKS  A-FIRE 

'THIS  fire  phott^raph  was 
*,  taken  several  months  ago 
ridrbi^VX,.     in  the  oil  fields  of  Los  Ange- 
iDmcietien.  les  whcn  eight  huge  tanks  of 

oil  were  destroyed  by  fire. 
The  blaze  was  caused  by  a  grass  fire,  a 
very  common  danger  in  California,  where 
the  rank  grass  becomes  as  dry  as  tinder  in 
the  summer  months.  As  the  ground  about 
the  tanks  is  saturated  with  oil,  this  spec- 
tacular conflagration  was  the  result.  A 
more  beautiful  and  awe-inspiring^  sight 
would  be  hard  to  conceive  than  the  great 
vats  of  flaming,  bubbling  oil  and  the 
enormous  clouds  of  smoke  rising  from 
them.  At  times  the  oil  overflowed  and 
ran  as  fiery  streams  in  every  direction, 
but  owing  to  the  efforts  of  the  fire-fight- 
ers only  a  group  of  eight  tanks  were 
destroyed. 

Oil  tank  fires  present  great  difficulties 
to  the  fire  fighters  and  many  precautions 
are  therefore  taken  to"  prevent  their  oc- 
currence. These  precautions  take  the 
form  of  wide  furrows  plowed  around  the 
ground  on  which  the  tanks  stand.  But 
even  with  the  greatest  care  fire  often 
reaches  the  oil. 
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UNDERWATER  FOG- 
BELLS 

■yHE  variations  in  carrying 
*  power  of  fog  signals, 
which  not  infrequently  cause 
mariners  a  great  deal  of 
trouble,  has  been  the  cause 
of  sending  fog  signals  under 
water  instead  of  through  the 
atmosphere.  The  great  ad- 
vantages that  this  type  of 
signal  has  over  the  air-trans- 
mitted signal  is  not  only  its 
comparative  freedom  from 
change,  but  the  possibility  of 
locating  the  direction  of  the 
sound  within  a  couple  of 
points.  The  receivers  are 
slightly  back  of  the  bow  of  the  vessel, 
and,  of  course,  under  water.  Telephone 
wires  lead  to  any  convenient  point,  where 
two  ordinary  telephone  receivers  take  the 
sound  to  the  hearer.  If  a  vessel  pro- 
ceeding in  a  dense  fc^  gets  a  submarine 
signal  on  the  port  bow,  through  the  port 
telephone  receiver,  obviously  the  sound 
is  to  port  and  not  to  starboard.  The 
vessel's  head  is  at  once  turned  to  port, 
until  the  sound  is  either  heard  on  both 
sides  at  once,  or  disappears,  either  of 
which  phenomena  would  indicate  that  the 
sound  was  dead  ahead.  The  vessel  is 
further  swung  until  the  sound  reappears 
on  the  starboard  side.  By  thus  swinging 
the  vessel  and  noting  the  times  and  com- 
pass points  of  changing  of  audibility 
from  port  to  starboard,  a  very  fair  ap- 
proximation can  be  had  of  the  direction 
of  the  sound.  Nine  out  of  ten  collisions 
at  sea,  resulting  from  a  fog,  come  from 
a  mistaken  sense  of  the  direction  of 
sound. 


THE  NEWHALL  CUT 

'  I'rilS  remarkable  piece  of  road  build- 

*    ing  is  in  the  vicinity  of  Los  Angeles 

and  has  been  the  scene  of  automobile 

races  to  test  their  hill  climbing  power. 

The  artificial  canyon  has  been  gradually 

cut  down  by  the  road  builders  to  lessen 

the  grade,  but  although  they  have  cut 

away  the  sandstone  to  a  depth  of  more 

than  150  feet,  the  grade  remains  too  steep 

for  modem  traffic  and  for  this  reason  a 

tunnel  is  being  Constructed  that  will  go 

around  and  under  the  hill. 

The   extreme   narrowness 

and  crookedness  of  the  cut 

give  it  more  the  appearance 

of  a  natural  canyon  than  the 

work  of  man. 


SMALLEST  MOTOR 
CAR 

W^HAT  is  claimed  to  be 

"    the  smallest  perfect  and 

practical     automobile     ever 

built  has  been  on  exhibition 

at   the    Boston    Automobile 

show  and  attracted  a  great 

Dbep  Railwav  Cut.  deal     of    attention.      After 

being  on  exhibition  it  was 

'"■  run    about    the    streets    of 

Boston  by  the  tiny  tot  shown 

in  the  above  illustration  and  caused  auto- 

mobilists  and  pedestrians  alike  to  stem 

and  admire  the  neat  little  machine,     ft 

weighs  only  156  pounds. 


One  hundred  and  6(ty  fool 
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A  KING'S 

PLEASURE 

BOAT 

KING  THEE- 
BA\V  was  a 
conservative  mon- 
arch who  reigned 
over  the  kingdom 
of  Burmah — a 


RICH  PRIZE     f-T^ 

HTHE  Cans  line 
*  steamship  Eu- 
reka, running  be- 
tween Boston  and 
ports  in  Germany, 
made  the  richest 
salv^^  find  on 
record  when  she 


damp   and   tropical   country 
next  door  to  Siam.    Having 
got  into  difficulties  with  the 
British,  a  few  years  ago,  he 
coolly  defied  that  nation  of 
barbarians,  aiid  declared  that 
he    would   chop    them    into 
small  pieces  if  they  ventured 
to  send  an  army  against  him. 
Nevertheless,  as  will  be  re- 
membered,  the    British    did 
come    to    Mandalay,    Thee- 
baw's  capital,  and  took  the 
monarch    prisoner,    inciden- 
tally acquiring  as  loot  many 
jars  full  of  rubies,  found  in 
the  palace.    The  most  inter- 
esting  relic   of   the   former 
monarch  at  present 
existing  is   his 
pleasure    boat, 
which     is    a    gor- 
geous affair.    It  is 
a    paged a-I ike 
structure,      built 
on  a  platform 
across    two    boats     j 
placed    catamaran- 
fashion..    On     the 
bow  of  each  boat  is 
a  griffin. 


WARSHir  Floated  Ovhr  a  Shoal. 

I  waTBhip-  Rkfinland.  crouinff  a,  bar  v 
aeiooi  floaliDB  (locks. 


picked  up  the  disabled  Ger- 
man   steamship    Vizarin    in 
mid-ocean  and,  after  one  of 
the  gamest  towing  feats  ever 
performed,  brought  her  safe- 
ly  into  port  through   some 
stormy  weather.     Not  until 
port    was    reached    was     it 
found  that  the  steamship  con- 
tained a  cargo  conservatively 
estimated  at  $3,000,000,  and 
composed  of  17,080  bales  of 
the    finest    Australian    wool 
and    other    merchandise    of 
great   value.      The    Eureka 
will    receive    as    a    salvage 
claim  at  least  $100,000,   of 
which  every  one  of  the  crew 
will  come  in  for  a 
liberal  share.     It  is 
claimed  that  this  is 
the  richest  find    it 
has  been  the  luck 
of  a  sea  captain  to 
make    in    recent 
years  and  the  cap- 
tain's share  of  the 
salvage  charge  in 
this    instance    will 
amount    to    about 
$15,000. 


el  beloDEiDK  to  tba  1 


aod  gMag  vood  mu. 
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AN  EXCEL- 

leint  pave- 
ment 

O^E  of  the 
^-^  greatest 
drawbacks  of 
city  life  is  the 
noise  in  the 
streets,  and  it  is 
quite  natural 
that    the    public 


NEWEST 
BREATHING 
APPARATUS 
QUR  picture 
^^  shows  a 
new  breathing 
apparatus  for 
aeronauts,  which 
has  proved  very 
successful,  and 
enables  the 


freshly 


and  authorities 
make  every  attempt 
to  deaden  it.  The 
fruit  of  these  ef- 
forts is  seen  in  the 
adoption  of  wood 
pavement  found  in 
almost  any  city  of 
size.  The  picture 
on  the  opposite 
page  shows 
stretch  of  street 
built  with  wooden  blocks ;  it 
represents  the  Williamsburg 
Bridge  in  New  York  City. 
Both  roadways  of  this  mag- 
nificent structure  are  paved 
with  crco  -  resinate  wood 
blocks.  Each  roadway  is 
paved  with  special  grooved 
block,  four  inches  deep,  with 
the  exception  of  a  606-foot 
level  stretch  in  the  center  of 
the  bndge.  The  grooves  of 
the  special  block  are  filled 
with  hne  gravel  and  asphaltic 
cement. 


NiwBkeathiho  Device. 

Device  [or  balloonisti'  uie  at 

bEffh  altitude!. 


ascension  to  great 
heights.  The  oxy- 
gen is  contained  in 
two  steel  cylinders, 
which  can  be  used 
either  together  or 
independently,  and 
which  by  means  of 
*"<=■  tubes  are  connected 

having  two  valves, 
which  automatically  allow 
the  impure  air  to  escape,  or 
the  oxygen  to  enter.  In  order 
to  prevent  the  weight  of  the 
tubes  from  pulling  down  the 
mask  and  to  insure  freedom 
of  movement  to  the  aero- 
naut, the  tubes  are  raised 
and  placed  over  rollers  be- 
fore being  connected  with 
the  mask.  The  oxygen  in 
the  cylinders  is,  of  course, 
under  a  very  great  pressure 
(up  to  125  atmospheres), 
which  is  lessened  by  means 
of  reduction  valves. 


Swan-Shafei)  UotoR-Cak. 
Tbia  odd  desiia  was  made  Id  EdrIuhI  lor  ui 
uidcoHtl2J0a 


Colossal  Cuhssboard. 

lion  (or  beneSI  o(  andi'nceal 
of  InlsrualioDil  Uai  Ui. 
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UicKoscopB  UBaRV-Go-RaoNi). 

Tnrn-Uble  whith  enablea  Bnenl  worken  ('■ch  to 
■even)  alidei  ia  quick  uiccuuioD, 

MICROSCOPE      ^    -  ^^ - 
MERRY-GO- 
ROUND 

DR.  M.  NEIS- 
SER,  Profes- 
sor at  the  Frank- 
fort-on-the-  Main 
Hygienical  Institu- 
tion, has  designed 
what  he  terms  a 
microscope  round- 
about. This  is  a 
large  round,  rotat- 
ing table  on  the 
periphery  of  which 
the  microscopes  are 
installed.  The  table 
is  made  of  welded 
iron  throughout 
and  is  running  in 
ball  bearings. 
Twelve  inverted 
incandescent  man- 
tle    lamps     taking  cumbimg  ■: 

part     in     the     rota-  Cabli™»T  llm  hai  beer 

tion,   are   used    as  '"""" 

illuminant,    the 

sockets  of  these  lamps  being  so  de- 
signed as  to  cause  the  light  to 
fall  only  downward  on  the  microscope 
mirror  without  exerting  any  blinding  ef- 
fect. The  extreme  circumference  of  the 
table,  which  is  coated  with  liftoleum, 
forms  a  narrow  wooden  edge,  which  does 
not  rotate,  and  on  which  the  experimenter 
may  rest  his  arms. 

Below  the  edge  of  the  table  is  arranged 
a  simple  braking  device,  which  by  a  pres- 
sure on  a  knob  is  made  to  disengage  the 
table  thus  ensuring  a  smooth  rotation. 
This  braking  device  has  obviously  to  be 
free  from  any  ratchet  wheels,  lest  the 
suddenness  of  the  braking  effect  set  up 


vibrations  of  the  table.  Close  to  Qiis 
device  a  button  belt  is  arranged  below 
the  edge.  Simple  handles  distributed 
over  the  table  serve  to  effect  its  rotation. 
The  bell  signal  indicates  the  moment 
the  miscroscope  should  be  disengaged 
for  rotation,  after  which  the  table  is 
turned  round  the  distance  between  any 
two  seats. 

The  accompanying  illustration  shows 

how  easily  twelve  preparations  may  thus 

be  demonstrated  in 

a  short  time ;  more- 

'  '  '^  over,  the  distance 
between  the  seats 
allows  sufficient 
room  for  an  ad- 
ditional observer 
standing  beside  his 
colleague  in  order 
to  use  the  instru- 
ment alternately.  It 
will  also  be  under- 
stood that  eleven 
microso^ies  allow 
an  unlimited  num- 
ber of  preparations 
to  be  demonstrated, 
provided  an  assist- 
ant posted  on  the 
twelfth  seat  be  en- 
trusted with  the 
task  of  exchangii^ 
the  proration  of 
each  microscope  as 
it  reaches  him. 
This  is  especially 
viRE.  adapted  for  the  use 

"^■^ "  '  '*         of  colleges. 


Raisinc  a  Sdnksk  Ckaft. 

>  lbs  pampt  ate  lucd  to  enptr  a  waUrfillcd  Teatd  to 

a«thet. 
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SHADOWS  THAT  LIVE 
'VHE  accompanying  phott^aph   fur- 
*    nishes  a  view  of  a  "sump  hole"  at 
the   oil    field    located    in  Kern  County, 
Southern  California.    The   field   prom- 
ises to  become  one  of  the  great  petroleum 
producing   re^ons   of  the   State.     One 
very  remarkable  feature  about  the   re- 
flections at  this  hole  is  the  fact  that  after 
the  object  casting    the    shadow    moves 
from   the   identical    spot,   or   is   movfed 
away,  the  siiadow  remains  for  some  sec- 
onds in  the  same 
place,  without  fol- 
lowing    the     sub- 
stance— or,  chang- 
ing its  position — in 
the  least.    Usually 
the     shadows    re- 
main all  the  way 
from    five    to    ten 
seconds    after   the 
substances     have 
changed  position — 
fading   away,   and 
finally      disappear- 
ing altogether.  The 
longer  the  shadow 
is  cast  in  one  par- 
ticular   spot,    the 
longer    it    remains 
there.     Very  care- 
ful     investigations 
of  this  remarkable 
peculiarity     have 
been  made,  and  the 
explanation     given 
is    that    when    the 
crude    oil    first    is 
ptunped  up  into  the 


"sump  holes" — or 
temporary  earth 
reservoirs  —  it  is 
very  heavily 
chained  with  gas. 
After  remaining  in 
the  reservoir  for  a 
short  time  it  be- 
comes quite  warm 
from  the  sun's 
rays,  and  the  gas  is 
rapidly  disengaged 
from  the  heavy 
body  of  petroleum, 
and  rises  to  the 
surface,  and  passes 
off  into  the  atmos- 
phere. Millions  of 
minute  bubbles  are 
constantly  rising  to 
the  surface  of  the 
crude  oil  —  espe- 
cially when  the 
sun  pours  down  its 
fervid  rays.  This 
gas  is  extremely 
I  mcH.  volatile  and  sensi- 

tive to  the  con- 
dition of  temperature.  So  very  sen- 
sitive is  it  that  whenever  a  shadow  is  cast 
on  the  surface,  and  to  a  certain  extent 
lowers  the  temperature  on  that  particular 
spot,  it  lessens  the  number  of  bub- 
bles that  rise.  This  effect  serves  to  em- 
phasize the  shadow  cast.  When  a  person 
stands  for  a  few  minutes  in  one  spot,  and 
then  suddenly  shifts  his  position  his  re- 
flection will  still  be  indicated  in  the  same 
place.  The  smaller  number  of  bubbles  of 
gas  rising  to  the  surface  causes  the  sur- 
face to  have  a  different  color  than  the 
surrounding  oil.  The  uncanny  effect  is 
the  cause  of  much  wonderment. 
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CURIOUS  ACCIDENT 

A  WRECK  on  the  Susquehanna, 
'^  Bloomsburg*  &  Berwick  road  took 
place  on  Feb.  18th  last  from  an  unusual 
cause.  The  rain  and  sleet  that  fell  dur- 
ing the  night  of  Feb.  I7th  so  thickly 
coated  the  rails  that  the  heavy  locomotive, 
drawing  a  passenger  train,  could  not  cut 
it  and  simply  ran  over  tops  of  the  rails 
to  one  side,  a  distance  of  about  twelve 
ft.,  when  it  was  overturned.  The  acci- 
dent occurred  near  Jerseytown,  Pa. 


BIG  BATTLESHIP  ORDER 

VT^ITH  contracts  for  building  two  Ar- 
**  gentine  battleships  and  six  turbine 
engines,  the  two  orders  being  worth  con- 
siderably more  than  $22,000,000,  the 
head  of  a  Quincy,  Mass.,  shipbuilding 
firm  recently  arrived  from  abroad.  This 
is  the  biggest  prize  yet  landed  by  an 
American  shipbuilding  company  in  com- 
petition with  all  the  other  nations  of  the 
world.  Some  idea  of  the  odds  against 
which  the  domestic  shipbuilders  of  the 
U.  S.  worked  may  be  gained  from  the 
fact  that  nearly  every  shipbuilding  con- 
cern of  any  importance  in  the  world  sent 
personal  representatives  to  bid  for  the 
enormous  contract,  and  English,  French, 
Italian,  and  German  shipbuilders  were 
represented  in  the  try  for  the  big  Argen- 
tine contract.  The  view  herewith  shows 
a  general  view  of  the  docks  and  works 
which  have  already  begun  the  plans  for 
the  battleships  and  turbines,  and  the  head 
of  the  firm  expects  to  have  the  order 
completed  in  two  and  one-half  years. 


IiraiiLATiNa  HiQH  Voltage  V 


HIGH  VOLTAGE  UNES 

T^HE  accompanying  phott^aph  repre- 
.  sents  an  entirely  new  idea  in  the  sup- 
port of  high  voltage  line  wires,  the  pur- 
pose being  not  to  bring  the  tension  of  the 
line  on  any  one  of  the  supports  but 
rather  to  support  the  real  weight  of  the 
conduits  on  each  one  of  the  steel  trans- 
mission towers.  It  will  be  noticed  that 
this  type  of  transmission  tower  differs 
widely  from  most  of  the  steel  towers  used 
at  the  present  time  in  that  the  supporting 
insulator  chains  allow  a  considerable 
amount  of  freedom  to  the  swingingf  of  the 
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wires  and  at  the  same  time  act  as  a  very 
reliable  support.  No  transmission  towers 
of  this  type  have  been  put  in  actual  use 
as  yet  and  the  photographs  shown  were 
taken  of  the  experimental  line  which 
was  erected  by  the  makers.  The  insu- 
lating chains  are  novel,  being  composed 
of  alternate  concave  discs  of  porcelain 
and  galvanized  links.  The  supports  of 
this  type  are  designed  to  carry  and  have 
carried,  in  experiments,  200,000  volts. 

NEW  GOVERNMENT 
SUBMARINE 

TTHE  submarine  boat  "Salmon"  was 
*  recently  launched  after  Miss  Eunice 
Fit^erald,  the  christener,  had  broken  the 
inevitable  bottle  of  wine  on  the  steel  side. 
This  is  the  latest  addition  to  the  subma- 
rine department  of  the  United  States 
Navy  and  represents  many  improve- 
ments that  have  been  made  since  the 
launching  of  the  last  submarine  that  was 
built  for  the  United  States  about  a  year 
ago. 

This  submarine  uses  both  the  vertical 
and  horizontal  rudder,  instead  of  the  bal- 
last system  of  regulatipg  the  depth  to 
which  the  boat  is  wanted  to  go.  It  is 
propelled  by  electric  power  and  is  pro- 
vided with  a  new  type  of  periscope  for 
use  in  steering  when  the  craft  is  near  the 
surface.  When  in  deep  water,  steering 
is  done  by  the  compass.  The  government 
trials  of  the  boat  will  be  made  shortly. 


Umcip  Sam's  Nbw  Si 
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ICE-BOAT  AND  CYCLE 
COMBINED 

TTHE  sailing-  craft  represented  in  the 
^  accompanying  figures,  has  been  re- 
cently invented  by  a  German  artist,  Mr. 
W.  Fopke  of  Charlottenburg.  It  com- 
bines features  of  ice-yachting  with  those 
of  cycling,  the  driver's  seat  being  ar- 
ranged so  ingeniously  that  sledge  runners 
are  readily  substituted  for  a  cycle  frame. 
The  fact  that  the  apparatus  is  steered 
with  the  foot  and  balanced  by  the  weight 
of  the  body  adds  a  further  factor  of 
sporting  interest,  the  more  so,  as  this 
unique  steering  device  insures  far  more 
delicate  effects,  thus  increasing,  in  con- 
nection with  the  lower  friction,  the  speed 
and  ease  of  manoeuvering. 


Saiung  Ok  Laiid. 
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"MAN  OVERBOARD" 

THE  illustration  shows  an 
*  accident  in  mid-ocean  to 
one  of  the  life  boats  on  the 
steamer  La  Savoie  of  the 
French  line.  A  man  fell 
overboard  and  an  attempt 
was  made  to  launch  the  life- 
boat in  a  hurry,  with  the  re- 
sults shown.  The  falls  got 
clogged  at  one  end,  due  to 
careless  handling  or  rusty 
blocks.  Notice  that  the  upper 
block  is  broken,  as  corroded 
bearings  prevented  the  block 
from  turning  when  the  davit 
was  swung. 

Unfortunately  this  is  not 
an  uncommon  accident  on 
ocean  liners.  In  this  case  no 
one  was  in  the  boat  except  a 
man  at  each  end  to  unhook 
tackles.  But  similar  acci- 
dents happen  to  boats  loaded 
with  passengers. 


EARTHQUAKE  OB- 
SERVATORY  BUILT 
BY  PRIESTS 

Vf/HEN  we  think  of  a  seis- 
"    mological  observatory, 
we   picture    instruments    of     studvino 
the   greatest    precision    and        Dsrice  i 
finest  workmanship.     How- 
ever, one  of  the  most  noted 
observatories    for    studying 
earthcfuakes    is    the   one    at       i 
Cartuja,  Spain,  which  is  en-       [ 
tirely  equipped  with  instru- 
ments made  by  the  Jesuit 
Fathers.      The    instruments 
are  very  complete  and  were 
made  from  very  simple  ma- 
terials.    There  are  five  in- 
struments; those  here  illus- 
trated  were   constructed   in 
the  workshops  of  Cartuja  by 
the  Fathers  themselves. 

The  weight  of  one  is  com- 
posed of  an  old  kettle  heavily 
weighted.  For  the  weight  of 
another  some  remnants  of 
plumbing  pipes  were  used, 
and  sheets  of  tin  for  regis- 
tering cylinders,  which  are 
moved  by  means  of  simple 


Mii>^0<:bah  Accident. 

lile-boal  brakcD  1do«o  from 

one  davit  la  bcloi  lav- 


New  Seismoorath. 

latCmmept  dF^cned  bT 

Jnnlt  Filfaen. 


alarm  clocks.  The  clocks,  in 
fact,  were  the  only  actual  ex- 
pense. 

The  many  different  seis- 
mic movements  require  a  va- 
riety of  instruments,  each 
being  designed  for  a  special 
study.  There  are  volcanic 
earthquakes,  the  explosive, 
the  horizontal,  the  rotary, 
and  vertical  movements.  The 
commonest  type  is  the  hori- 
zontal. One  of  the  instru- 
ments is  intended  for  distant 
earthquakes.  One  may  judge 
of  its  sensibility  by  recalling 
the  disaster  at  Messina.  The 
earth  waves  so  affected  the 
instrument  that  sometimes 
the  needle  came  out  of  the 
registering  cylinder. 
ji 

IMMENSE  OIL  PIPE 
UNE 

TO  circumvent  expensive 
•*  hauling  of  fuel  over  the 
Techachapi  Pass,  the  South- 
em  Paciflc  Kail  road  will 
build  a  large  pipe  line  across 
the  mountains  from  Bakers- 
field  to  Mojave  at  a  cost  of 
more  than  $2,000,000. 

It  will  be  of  10-inch  rifled 
pipe  with  a  sub-pumping 
station  every  ten  miles  up  the 
grade  from  Bakersfield  to 
the  simunit  of  the  railway. 
There  a  tunnel  will  be  run 
through  the  mountains  near 
the  long  one  now  used  by  the 
trains.  The  line  for  the 
pumping  system  has  been 
surveyed,  and  the  pipe  coo- 
tract  let  to  a  Pittsburg  com- 
pany. 

Conservative  engineers  es- 
timate that  this  pipe  line, 
with  the  extensive  tunneling 
required,  will  cost  not  less 
than  $15,000  per  mile,  and 
the  line  will  be  68  miles  long. 
The  pumping  stations  wUl 
cost  $45,000  each.  It  would 
not  be  surprising  if  the  total 
cost  will  reach  nearly  $3,- 
000,000. 
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ELECTRIC  AUTOMO- 
BILE HORN 

VT/ITH  the  use  of  the  stor- 
™  age  battery  and  small 
dynamo  on  the  modern  mo- 
tor car  for  ignition  purposes 
as  well  as  for  lighting,  elec- 
tric current  is  available  for 
working  a  horn  on  automo- 
biles to  advantage. 

The  electric  siren  has  be- 
come  popular   in    Germany         electric 
and  is  extensively  employed        Ncwimenii 
on    up-to-date    automobiles.  t™**^ 

The  accompanying  illustra- 
tion shows  a  German  electric 
horn  with  the  electrical  con- 
nections enclosed  in  a  flexi- 
ble steel  armored  conduit  ar- 
ranged in  three  sections  with 
a  central  junction  box.  One 
of  the  flexible  steel  conduit 
leads  is  connected  with  the 
contact  button  and  mounted 
on  the  steering  wheel  while 
another  is  placed  at  a  con- 
venient position  along  the 
side  and  front  of  the  car  and 
connected  with  the  electric 
horn,  as  noted  at  the  left  in 
the  photograph.  The  third 
flexible  steel  cable  from  the 
junction  box  contains  two 
conductors  with  terminals 
for  connecting  with  the  stor- 
age battery,  which  lights  the 
car  or  is  employed  for  the 
ignition  system. 
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the  domestic  has  no  need  to 
call  for  the  door  to  be  opened 
or  to  balance  the  possibly 
heavy  tray  on  her  knee  every 
time  she  endeavors  to  open 
it  herself.  All  she  has  to  do 
is  to  touch  a  spring  with  her 
foot  near  the  bottom  of  the 
door  and  walk  in. 


Door  Otenkh. 


MAGIC   DOOR 
OPENER 

ONE     of     the     novelties 
shown    at    the    Ideal 
Home    Exhibition     recently 
held  in  London  was  the  so- 
called  Magic  Door  Opener,  a 
clever  contrivance  which  can 
be    fitted  with   ease   and   at     ^_ 
small  cost  to  any  door.    The 
apparatus  is  chiefly  designed 
for  the  use  of  servants  when  carrying 
trays  of  food,  or  other  articles.    As  will 
be  seen  by  the  accompanying  illustration 


SWISS  NATIONAL 

PARK 

THE  establishment  of  a  na- 
*  tional  park  in  Switzer- 
land on  the  plan  of  the  Yel- 
lowstone National  Park  in 
the  United  States,  which  has 
been  agitated  by  patriotic 
Swiss  citizens,  societies,  and 
newspapers,  is  proving  ef- 
fective. 

The  proposal  has  been  in- 
dorsed by  the  government, 
and  a  definite  plan  of  action 
adopted,  which  promises  to 
result  in  the  acquisition  for 
park  purposes  of  a  large  and 
suitable  tract  of  territory  in 
one  of  the  most  picturesque 
and  attractive  parts 
of  Switzerland.  After  nu- 
merous investigations  and 
journeys  to  different  locali- 
ties and  the  consideration  of 
various  propositions,  it  has 
been  decided  to  acquire  a 
large  tract  of  land  in  the 
most  secluded  section  of  the 
Orisons,  including  the  Chu- 
oza  Valley,  in  the  heart  of 
the  Engadine,  where  nature 
is  still  in  primitive  state. 
The  site  selected  is  at  the 
foot  of  the  Piz  Quatrevals, 
on  the  border  of  Italy,  and  is 
admirably  suited  for  park 
purposes,  being  rich  in  rare 
botanical  and  geological 
specimens  and  situated  in  a 
an  HousKKKKFRR  high  altitudc,  with  a  health- 
Troublb.  ful  climate,  and  in  the  midst 

of  beautiful  and  romantic 
scenery  in  a  country  famous  for  its 
mountain  views  and  rich  in  legend  and 
historic  lore. 
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NEW  YORK  STREETS  CLEANED 
BY  VACUUM 

RjjANHATTAN'S  "white  wings"  will 
*  *  soon  be  running  automobiles  instead 
of  dodging  them  if  tbe  tests  now  being 
carried  out  by  the  street  cleaning  depart- 
ment of  the  City  of  New  York  prove 
successful.  The  machine  under  test  is  a 
vacuum  sweeper  which  picks  up  the  dirt 
and  dust  from  the  streets  by  suctioa  It 
is  mounted  on  an  automobile  running 
gear  by  which  it  is  propelled  along  the 
street,  the  engine  also  driving  the  suction 
fan  to  create  the  vacuum. 

In  addition  to  the  rapidity  with  which 
the  streets  are  cleaned  bv  this  machine, 
a  further  advantage  arises  trom  the  fact 
that  no  dust  is  stirred  up,  as  is  inevitable 
with  the  ordinary  methods  of  street 
sweeping.  As  will  be  seen  from  the  illus- 
tration, two  men  are  required,  one  to  act 
as  chauffeur  and  one  to  control  the 
sweeper. 


NOVEL  SINGLE  TUBE  RAILWAY 

A  DEMONSTRATION  of  what  is 
*^  known  as  the  Kearney  single-tube 
high  speed  railway  was  lately  given  by 
means  of  a  model  of  the  invention  at  the 
Crystal  Palace,  London.  As  the  accom- 
panying picture  shows,  the  cars  are  run 
upon  a  sineie  bearing  rail  and  are  kept 
upright  by  means  of  a  single  overhead 
guide  rail  and  supported  by  standards 
60  feet  apart  which,  it  is  claimed,  make 
derailment  impossible.  It  is  also  con- 
tended by  the  inventor  that  the  railway 
could  be  constructed  at  half  the  capital 
cost  of  those  at  present  in  vogue  and  run 
at  double  the  speed  at  half  the  working 
expense.  No  lifts  would  be  required,  as 
the  stations  would  be  immediately  below 
the  surface  of  the  ground.  The  trains 
could  travel  at  a  maximum  speed  of  fifty 
miles  an  hour.  The  system  is  to  be  em- 
ployed on  the  line  which  is  to  be  con- 
structed from  the  Crystal  Palace  afore- 
said to  the  Strand,  in  the  heart  of  Lon- 
don, and  at  one  section  of  the  line  it  is 
claimed  that  the  train  will  be  able  to 
travel,  with  perfect  safety,  at  ninety  miles 
an  hour. 

No  gyroscope  is  .used  but  there  will  be 
but  little  pressure  on  the  upper  rail  at 
high  speed. 
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MODERN  RAILWAY  ELECTRIC 
HEADUGHT 

TTHE  accompanying  illustration  shows 
*  the  remarkable  effect  of  the  electric 
headlight  as  utilized  on  locomotives  for 
illuminating  the  track  and  roadbed  for 
the  benefit  of  the  engineer. 

The  phott^raph  was  taken  on  the  line 
of  the  Chicago,  Rock  Island  and  Pacific 
Railroad,  about  9  o'clock  at  night,  with 
no  other  light  than  that  of  the  headlight, 
and  it  will  be  noted  that  the  station  is 
distinctly  seen  one-half  mile  from  the 
engine. 

A  steam  turbine  and  dynamo  are 
mounted  with  the  headlight  on  the  front 
end  of  the  locomotive  forward  of  the 
stack  and  occupy  a  space  of  about 
two  feet  square.  The  turbine  and  dynamo 
supply  current  not  only  for  the  arc  lamp 
of  the  headlight  but  for  three  incan- 
descent lights  in  the  cab,  the  current 
being  conducted  to  the  latter  through 
wires  laid  in  the  wooden  hand  railing 
from  the  front  of  the  locomotive  to  the 
cab. 


LUXURIOUS  STEEL  YACHT 

THE  accompanying  photograph  shows 
*  one  of  the  largest  steel  yachts  ever 
manufactured  as  she  went  down  the  Ways 
at  the  Fore  River  Yards  at  Quincy, 
Mass.,  to  be  christened  the  Aloha,  the 
flagship  elect  of  the  New  York  Yacht 
Club. 

This  craft  is  one  of  the  most  luxuri- 
ously equipped  yachts  that  has  ever  been 
put  out,  the  saloons  and  guests  rooms 
being  finished  in  teak  and  mahogany. 
The  machinery  is  arranged  amidships,  the 
quarters  for  the  crew  being  in  the  com- 
modious forecastle  and  the  rooms  of  the 
owner  and  guests  occupy  the  after  part 
of  the  yacht.  Composite  deckhouses  of 
seamless  steel  finished  on  the  inside  with 
teak  are  built  on  the  main  deck  enclosing 
entrance  stairways  and  deck  saloons. 

A  novel  feature  in  the  vessel  is  the 
It'lescopic  smokestack  which  is  necessary 
when  the  vessel  is  under  sail.  Altogether 
the  yacht  Aloha  is  one  of  the  largest  and 
handsomest  steam  yachts  afloat  and  will 
worthily  fill  the  place  of  flagship  of  the 
/Jew  York  Yacht  Qub. 
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MISTLin*OE  A 
FOREST  PEST 


*T*H  E    report    of 

•  the  Det>artnient 

of  Agriculture  that 
in  some  localities 
mistletoe  is  so 
abundant  upon 
trees,  and  so  harm- 
ful to  them,  that 
i  t  s  extermination 
or  control  is  a  seri- 
ous practical  ques- 
tion, will  doubtless 
prove  something  of 

a  surprise  to  that  large  section  of  the 
population  that  knows  that  parasite  only 
as  an  adjunct  of  Christmas  decoration. 
Fortunately  the  plant  is  of  very  slow 
growth,  so  that  years  are  required  for  a 
bunch  of  the  parasite  to  develop  into  VJ^ITHIN  the  last  few  years,Califomia 
sufficient    size    to    seriously    injure    the       ''     has  become  a  producer  of  raisins  on 


is  so  abiiilddnt  k?. 
to  EOristitute  a  real 
iTiensce  to  the  fof 
esls,  IB  to  cut  down 
all  trees  that  are 
bady  infected,  and 
to  cut  from  all 
others  branches 
upon  which  it  has 
taken  root.  This 
would  prove  a  her- 
culean labor,  and 
would  be  so  costly 
that  it  is  not  likely 
to  be  soon  at- 
tempted. 


RAISINS  FROM  THE  GOLDEN 
STATE 


growth  of  the  branch  to  which  it  is  at- 
tached. In  the  end.  however,  the  por- 
tion of  the  branch  beyond  the  point 
where  the  mistletoe  is  growing  becomes 
starved  and  dies.  Where  many  bunches 
of  mistletoe  grow  on  the  same  tree,  it  is 
only  a  question  of 
time  until  the  tree 
itself  will  die. 
Throughout 
the  regions  in 
which  the  plant 
flourishes,  many 
trees  may  be  seen 
that  are  literally 
burdened  with 
mistletoe,  but 
scantily  supplied 
with  their  natural 
foliage.  They  are 
being  literally 
starved  to  death, 
as  the  parasites  ab- 
sorb so  much  of 
the  sap  that  there 
is  an  in.sufficient 
quantity  left  for 
the  growth  and 
sustenance  of  the 
tree. 

Probably  the 
only  way  to  get  rid 
of  the  mistletoe,  in 
regions  in  which  it 


scale.  The  business  is  more 
scientifically  conducted  there  tlian  any- 
where else  in  the  world,  and  the  output 
commands  high  prices,  not  only  because 
of  its  fine  quality,  but  also  by  reason  of 
the  neat  way  in  which  the  dried  grapes 
are  put  up. 

California  grow- 
ers, indeed,  have 
specialized  on  these 
points,  to  their 
great  financial 
profit.  Also,  they 
take  great  pains 
that  all  the  proc- 
esses employed  in 
preparing  the  fruit 
for  market  shall  be 
as  cleanly  as  pos- 
sibJe.  Imported 
raisins,  from  Eu- 
rope, are  usually 
put  up  without  re- 
gard for  any  such 
considerations  —  a 
remark  that  applies 
especially  to  the 
small  seedless 
grapes  known  as 
"currants,"  which, 
coming  mainly 
from  Greece,  ought 
^  Pggj  really  to  be  disin- 

^bsrmsihctr^risGir.  fected. 
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SIGNING 

CHECKS  BY 

MACHINE 

IN  modern  busi- 
*  n  e  s  s  establish- 
ments every  pre- 
caution is  taken  to 
guard  the  valuable 
time  of  the  high- 
salaried  executive 
officials.  In  one  re- 
spect the  president 
or  treasurer  of  a 
great  corporation 
is  at  times  more 
burdened  with  per- 
functory work  than 
the  least  important 
clerk,  and  that  is 
in  the  labor  of 
affixing  his  signa- 
ture to  checks, 
stock  certificates, 
and  other  pieces 
of  paper  that  stand 
for  money.  At  divi- 
dend paying  time 
important  officials 
must  spend  large 
parts  of  several 
days  in  succession 
in  simply  writing 
their  names  over 
and  over  again,  to 
the  exclusion  of 
other  work. 

The  machine 
illustrated  herewith 
has  been  intro- 
duced to  lessen  this 
expensive  labor  by 
causing  the  move- 
ment of  the  pen. 
held  in  the  fingers 
of  t^'i"  signer,  to 
exf-ciRF  it^n  signa- 

1  he  machine 
consists  of  a  sub- 
stantial steel  writ- 
ing table  on  which 
i  s  arranged  a 
"monitor  pen," 
which  is  handled 
■n  the  usual  way. 
This  pen,  however. 
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does  no  direct 
writing.  Instead,  it 
is  connected  by  a 
flexible  joint  to  a 
light  aluminum 
frame,  supported 
on  almost  friction- 
less  roller  bearings 
so  as  to  move  with 
the  utmost  free- 
dom in  any  direc- 
tion in  the  hori- 
zontal plane.  Ten 
separate  fountain 
pens  are  secured  to 
the  frame,  spaced 
at  regular  dis- 
tances apart  and 
slanted  at  the  best 
writing  angle.  The 
papers  to  be  signed 
are  placed  on  a  flat 
bed  below  the 
frame.  By  a  simple 
pantograph  mech- 
anism the  frame 
follows  every 
slightest  movement 
of  tne  monitor  pen, 
so  that  a  signature 
executed  by  the 
latter  is  simulta- 
neously written  by 
each  of  the  ten 
pens,  giving  ten 
identical  signatures. 
The  writing  bed 
consists  of  a  roll- 
i  ng  frame  with 
spring  receptacles 
for  four  piles  of 
sheets.  When  the 
"'"  top  sheets  of  two 
adjacent  piles  are 
_D  J  signed,  by  the 
_  ^,g0Q  single  operation 
'  described,    the 

frame  is  shifted 
along,  on  its  roll- 
ers, to  bring  the 
other  two  piles  of 
sheets  under  the 
battery  of  pens  for 
signing  while  an 
assistant  is  remov- 
ing the  top  sheets 
of  the  first  pile. 
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SUB-SURFACE  TORPEDO  BOAT 

"T^HE  first  of  the  two  sub-surface  tor- 
'•  pedo  boats  authorized  by  the  act  of 
Congress  last  year  has  been  completed 
by  a  Boston  shipbuilding  firm.  In  the 
preliminary  trials  this  boat  made  16 
knots,  and  proved  herself  a  very  stable 
craft  under  almost 
any  weather  condi- 
tions. 

This  new  type 
of  boat  requires  a 
crew  of  only  two 
men  and  has  a 
cruising  radius  of 
200  miles,  pro- 
pelled by  an  eight - 
cylinder  gasoline 
engine.  Essentially 
this  sub -surface 
boat  has  two  parts, 
the  submarine 
shell,  situated  well 
below  the  water 
line  and  containing 
all  of  the  machin- 
ery    and     torpedo 

armament,  and  the  floating  portion  on 
the  surface  from  which  the  submarine 
portion  is  suspended.  The  latter  part  is 
made  unsinkable  by  its  being  filled  with 
compartments  stuffed  with  cellulose  and 
surrounded  with  armor  plate. 

The  boat  may  be  used  to  discharge  the 
ordinary  eighteen-inch  torpedo  from  a 
bow  tube  or  it  may  be  steered  to  within 
a  short  distance  of  the  objective  and 
aimed  at  it,  the  crew  making  its  escape 


Big  boat  ih 


Remarkablb  Thai 


in   lifeboats.     A   rather   hazardous  but 
very  effective  method. 

The  principal  function  of  this  new  type 
of  small  fighters  will  be  to  protect  har- 
bors and  the  general  coast  line  of  the 
country  in  case  of  war.  These  boats  may 
also  be  carried  on  the  decks  of  the  battle- 
ships and  used  in  the  event  of  a  night 
attack  for  rammii^ 
the  enemy's  vessels, 

J» 
REMARKABLE 
TRAIN  FERRY 
THE  accompany- 
*  ing  illustration 
shows  3  most  in- 
teresting train 
ferry  on  its  way 
from  Sassnitz  in 
Germany  to  Trellc- 
borg  in  Sweden,  a 
distance  of  nearly 
seventy  miles.  It 
crosses   the    Baltic 

~.=  »,~,^M  uetmany  ^^      Which      IS      3t 

L-den?"""" "  times    very    rough 

and  is  therefore 
one  of  the  most  remarkable  train  ferries 
in  the  world. 

The  Drottning  Victoria,  of  Trellen- 
borg,  seen  in  the  illustration  under  full 
speed  measures  354  feet  in  length  and 
has  a  beam  of  fifty  feet.  She  is  provided 
with  luxuriously  equipped  parlors,  smok- 
ing rooms,  cabins  and  state  rooms  for 
passengers  who  do  not  occupy  sleeping 
cars.  The  trip  is  made  in  four  hours,  the 
speed  being  sixteen  knots  per  hour. 
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HUGE  BELLS  HAULED  BY 
MOTOR  TRUCKS 

■yHE  use  of  three  German  gasoline 
^    motor  trucks  for  conveying  church 
bells   from   Karlsruhe   to   Mannheim   is 
shown  in  the  accompanying  illustration. 
In  Germany  as  well  as  in  other  European 
countries  the  automobile  truck  is  utilized 
extensively  in  place 
of  the  railway  for 
short  -  distance 
freight  transporta- 
tion of  heavy  cast- 
ings and  other  ma- 
terial.   It  is  stated 
that  the  combined 
weight  of  the  five 
church  bells  shown 
in  the  accompany- 
ing   illustration 
amounted  to  no 
less    than    sixteen 
and    one-half   tons 
and     the    cost    of 

transportation  in  first  of  Nbw  Tvpi 

this    manner    was  DtsTRovERSP. 

considerably    less 

than  by  steam  railway  freight  service  on 
account  of  the  additional  expense  for 
time  and  labor  in  loading  and  unloading. 
Undoubtedly  with  the  increased  ca- 
pacity and  speed  of  modem  American 
motor  trucks  and  with  the  better  roads 
under  construction  through  the  different 
states,  the  motor  car  will  be  utilized  to 
advantage  in  many  cases  in  this  country 
for  short  hauls  and  delivery  of  heavy 
goods,   where   previously   this   class   of 


heavy  freight  was  handled  exclusively  by 
the  steam  railways. 

NEW  AMERICAN  DESTROYER 
HTHE  first  of  the  large  new  type  torpedo 
*  boat  destroyers  that  are  being  built 
for  the  U.  S,  Navy  was  launched  at 
the  Fore  River  yards,  Quincy,  Mass., 
and  christened  the 
Perkins. 

The  Perkins  is  a 
sample  of  the  new 
enlarged  type  of 
ocean  going  de- 
stroyer capable  of 
keeping  the  sea 
with  the  battle 
fleet,  and  since  the 
thrte  vessels  of 
this  type  were  de- 
signed  for  the 
United  States 
other  first-class 
naval  powers  have 
1  OP  ToBrefo  Boat  followed     suit     in 

>R  Ukclb  Sam.  laying  down  plans 

for  similar  craft. 
The  upper  work  of  this  vessel  is  prac- 
tically all  flush  with  the  first  deck,  giving 
the  craft  a  lowness  to  the  water  that  is 
desirable  in  offering  as  little  for  a  target 
as  is  practicable.  The  ship  is  driven  by 
two  Curtis  reversible  marine  turbines, 
each  developing  6,000  H.  P.  and 
giving  the  vessel  a  speed  of  29j^  knots. 
It  is  expected  that  this  speed  will  be  ex-  . 
ceeded  in  the  trials  as  the  turbines  can 
handle  a  considerable  overload. 
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ORANGE  CULTURE  IN 
PALESTINE 

"THE  Jaffa  orange  forms  one  of  the 
^  most  important  of  the  exports  from , 
that  sacred  historic  port  of  Palestine.  It 
is  admitted  by  connoisseurs,  even  those 
from  California  and  Florida,  where  some 
of  the  choicest  oranges  are  grown,  that 
the  Jaffa  orange  is  surpassed  in  excel- 
lence and  delicious  flavor  by  none  in  the 
world. 

The  ancient  town  of  Jaffa  is  deeply 
fringed  on  all  sides,  except  seaward,  by 
the  broad  green  expanse  of  orange 
orchards.  In  the  time  of  the  orange  blos- 
soms the  air  is  heavy  with  their  perfume, 
which  reaches  far  out  to  sea  and  en- 
velops passing  steamers.  No  other  in- 
dustry of  this  region  compares  in  im- 
portance to  the  cultivation  of  the  orange. 
It  gives  employment  to  thousands  of  the 
inhabitants.  New  gardens  are  continu- 
ally being  planted,  and  the  area  devoted 
to  this  industry  increased.  The  planting 
and  pruning  of  the  trees,  the  opening  of 
the  irrigating  ditches,  the  care  of  the 
irrigating  plants,  the  picking  of  the  fruit. 


its  sorting,  wrapping  in  tissue  paper, 
packing  in  boxes,  and  the  manufacture  of 
these  boxes,  which  are  turned  out  by  the 
hundred  thousand,  the  transporting  of 
the  boxes,  filled  with  the  yet  green  fruit, 
on  the  backs  of  camels  to  the  port,  the 
loading  of  them  into  lighters  in  which 
they  are  carried  to  the  steamers,  which 
have  come  expressly  for  a  cargo  of  this 
fruit,  are  all  involved  in  the  industry. 

Until  late  years  the  water  for  irrigat- 
ing the  gardens  was  raised  from  the  large 
deep  wells  by  a  process  which  has  been 
in  use  in  the  Orient  for  thousands  of 
years.  A  camel  or  horse  or  mule,  blind- 
folded, turns  a  huge  upright  axle,  which 
rotates  a  horizontal  axle  by  wooden  cc^s, 
and  this  carries  on  its  other  end  imme- 
diately over  the  well  other  crude  cc^s 
that  engage  an  endless  chain  of  buckets, 
bringing  them  up  full  of  water,  to  be 
emptied  into  a  trough,  by  which  the  fluid 
is  carried  to  a  large  masonry  reservoir, 
and  from  which  it  is  drawn  off  to  all 
parts  of  the  garden. 


MEXICAN  CORNSTALK 

DWELLING 


■  miracles  with  a  bundle  of  straw.  So, 
too,  a  Mexican  can  find  many  and  some 
most  astonishing  uses  for  the  com,  and 
all  that  enters  into  its  composition.  His 
sandals  and  those  of  his  wife  and  chil- 
dren, the  bridles  by  which  he  guides  his 
burros,  the  cape  that  shields  his  shoul- 
ders from  the  rain,  the  mats  on  which  he 
sleeps  are  made  of  its  shucks.  The  stalks 
and  blades  he  feeds  to  his  stock.  HJs 
fences,  too,  are  made  of  its  stalks  woven 
into  a  framework  of  bamboo  and 
vines,    Receptables    for    clothing    and 


POPULAR    SCIENCE 


various  crude  pouches  for  holding  all 
sorts  of  household  stores  are  formed  of 
its  cobs.  The  grain,  soaked  in  lye, 
crushed  between  stones,  rolled  into  soft 
masses  of  dough,  and  baked  on  earthen- 
ware griddles  into  hard  cakes  called 
tortillas,  constitutes  the  chief  source  of 
the  food  supply  of  himself  and  family. 
But  perhaps  the  most  novel  use  of  all  is 
to  construct  of  the  refuse  of  the  com 
field  his  dwelling  entire. 

In  some  of  the  tropic  portions  of  Mex- 
ico corn  often  shows  such  vigor  and 
grows  to  such  a  height,  that  the  stalks,  in 
addition  to  being  fifteen  feet  or  more  in 
length,  are  as  large  around  as  a  well 
developed  man's  arm  below  the  wrist. 
Thus  they  form  a  much  more  substantial 
framework  for  the  thatched  roof  and 
walls  of  a  farmer's  hut  than  one  would 
suppose. 

BIRD  CASTLE  BUILT  BY  BLIND 
MAN 

•ymS  seventeen-room  bird  house  was 
*  built  by  a  blind  author  and  naturalist, 
John  T.  Timmons  of  Cadiz,  Ohio.  Mr. 
Timmons  is  a  bird  lover  and  student  of 
nature  who  believes  in  the  protection  of 
insect-destroying  birds,  and  in  his  writ- 
ten work  as  well  as  in  the  work  of  his 
bands  is  doing  his  best  to  care  for  them. 
This  bird  castle  was  constructed  by  the 
sense  of  touch  alone.  It  contains  600 
pieces  of  wood  and  weighs  about  200 
pounds. 

The  structure  is  of  his  own  design  and 
shows  a  remarkable  sense  of  grace  and 
proportion  for  a  man  deprived  of  his 
sight. 


AN  OLD  WATER  WHEEL 

A  REMINDER  of  the  early  days  of  a 
^^  mighty  industry  is  the  old  Burden 
Water  Wheel  which  stands  in  the  south- 
em  4>art  of  Troy,  N.  Y. 

Mr.  Henry  Burden,  in  1838,  designed 
and  erected  the  wheel  to  generate  power 
for  the  operation  of  his  iron  works,  the 
products  of  which  were  chiefly  horse- 
shoes and  railroad  spikes.  Many  of  the 
horseshoes  used  by  the  United  States 
Army  during  the  Civil  War  were  made 
at  the  plant  operated  by  this  wheel. 
Millions  of  spikes  manufactured  here 
have  been  used  on  railroads  in  all  parts 
of  the  country.  The  wheel  has  been  in 
operation  till  a  few  years  ago. 

The  wheel  is  one  of  the  largest  in 
America,  being  sixty  feet  in  diameter.  Its 
buckets  are  twenty-two  feet  long  by  six 
feet  in  depth.  When  running  at  a  speed 
of  two  revolutions  per  minute  it  gener- 
ated from  500  to  600  horse-power,  and 
was  capable  of  producing  1,200  horse- 
power. 

One  of  the  unique  features  of  the  old 
wheel  is  its  construction.  It  is  a  rolling 
cylinder  rather  than  a  wheel,  the  weight 
not  being  home  at  the  center  but  sup- 
ported from  beneath  by  two  shafts. 
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PHOTOGRAPHING 

FISHES 
r^O  M  P  A  R  E  D  with  the 
^^  knowledge  we  have  of 
other  animals  very  little  has 
been  found  out  about  fishes, 
for  instance,  it  is  still  a  matter 
of  dispute,  whether  or  not 
fishes  sleep,  and  also  little  is 
known  of  their  sense  of  smell. 
This  lack  of  knowledge  is 
largely  due  to  the  fact  that 
unlike  other  animals,  fishes 
can  not  be  watched  in  their 
natural  surroundings,  the 
deep  water. 

Even  the  largest  aquariums 
will  not  give  a  correct  idea  of 
the  habits  of  hshes,  as  it  has 
been  found  out  that  when 
confined,  fishes  quite  often 
change  in  their  ways  and 
become  tamed. 

Naturally  the  camera  has 
been  thought  of  as  a  means 
for  watching  fishes  in  their 
element,  and  although  great 
obstacles  have  to  be  overcome, 
through  persistency  some  good 
pictures  have  been  obtained  as  tl 
panying  photographs  show. 


SUB-MARINE 
PHOTOG- 
RAPHY 

TTIERE  were  re- 
^  cently  taken  in 
France  some  very 
interesting  photo- 
graphic submarine 
pictures  of  unex- 
celled beauty  and 
clearness  for  a 
scientific  work, 
dealing  with  ani- 
mal and  vegetable 
life  of  the  sea. 

A  camera  was 
especially  con- 
structed for  the 
purpose.  It  consist- 
ed of  a  waterproof 
steel  cylinder  made 
of    sh e e t    metal, 
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through  the  one  end  of 
a  rod  extended,  allowii 
photc^raphic  plate  t 
brought  nearer  or  i 
away  from  the  lense  < 
other  end  of  the  tube,  i 
the  focus  could  be  reg 
As  it  was  found  oi 
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into  the  water,  dar 
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air  in  the  cylinder  was 
by  means  of  chloride 
tassium. 

In  order  to  concentr; 
rays  of  the  camera,  : 
prevent  outside  light 
distracting  them,  a  lai 
cylinder  was  placed  in 
of  the  lens.  The  open 
the  shutter  was  effected 
pneumatically  or  by  m* 
an  electro-magnet. 

For  artificial  light,  ex 
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Interchangeability  in 
Power  Transmission  Equipment 


INTERCHANGEABILITY— the  Dodge 
Idea  —  has  revolutionized  power  transmis- 
sion equipment.  The  feature  of  interchange- 
ability  has  been  applied  to  metal  pulleys,  hang- 
ers and  friction  clutches  in  the  Dodge  Line. 
Dodge  split  pulleys,  wood  and  iron  ahke, 
are  made  with  interchangeable  bushings. 
This  means  that  the  same  pulley  will  fit  various 
sized  shafting.  In  the  Dodge  friction  clutch, 
interchangeability  of  sleeve,  hub  or  quill  means 
that  the  mechanism  can  be  used  for  a  clutch 
pulley,  a  cut-off  coupling  or  a  quill  outfit. 

The  interchangeable  feature  of  the  Dodge 
Line  enables  our  branches  and  agents  to  carry 
large  stocks  constantly — having  always  on  hand 
what  you  wish  in  power  transmission  supplies. 
Large  manufacturers  everywhere  have 
adopted  the  Dodge  Line  as  their  standard  trsxiSr- 
mission  equipment.  For  it  embraces  every- 
thing for  the  mechanical  transmission  of  power. 

Dodge  Manufacturing 
Company 

Laraoat  In  the  World 
PowerTransmiMion  Engineers 
and     Manufacturers    of    the 
Dodge    Line     Power    Trans- 
mission Machinery 

Main  Offke  and  Work* 

Station  H-20,  Mishawaka.  Ind. 

Brucbci  lad  Diitrict  Wardtoiuu 

Chicago;  Bostonj  New  York)  Brooklyn; 
Philadelphia!  Pittsburg;  Cincinnati;  St. 
Louii;  Allanta)  Minneapoliat  London, 
England. 

And  afCBciu  in  Btariy  anry  dtj  m  the  U.  S. 
We  carry  large  and  complete  Etocks  at 
all  our  Branches  (or  immediate  delivery. 
Fur  qtiick  service  comtminicate  by  long 
lli^tant■e  telephone  with  branch  or  agency 


Whatever  part  of  the  coun- 
try you  are  in,  there  is  al- 
ways a  Dodge  dealer  oear 
you— so  Dodge  Service  caa- 
not  be  excelled. 


Dodge  service  means,  as  well. 
that  the  actcntific  adoica  of  our 
Corps  of  Expert  Engiaeers  ii  youi 
for  the  asking — now  and  any  dine- 
without  obligation.  They  are  readr 
to  help  you  on  every  point  of  ii- 
stallation  and  maintenance. 

Another  fundamental  of  Dodfc 
Service — no  complete  mill  outfit  of 
power  transmission  machinery  cva 
leaves  our  plant  until  it  ha)  beet 
^ven  actual  woricing  tests. 

Adopt  the  Dodge  Line  for  yom 
shop  standard.  See  what  you  tril 
gain  in  simplicity  —  power-eeos- 
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MAKING    A    BUSINESS    OF    FLYING 

By 

* 

T.    R.    MACMECHEN    AND    CARL    DIENSTBACH 


«<  P     M  III,  sailing  at  3 :30  P.  M.  for 

Mannheim."  The  airship's 
orders  were  more  like  a 
fancy  of  Jules  Verne  than 
\  reality  to  the  writers  in  the 
summer  of  1909,  at  Frankfort-on-the- 
Main.  It  was  the  year  of  Count  Zep- 
l)elin's  final  tests  before  beginning  regu- 
lar air-traffic  this  summer.  A  throng  of 
placid  Germans  scanned  the  bulletin 
board  as  they  would  a  railway  or  steam- 
ship time  table.  "What  about  the 
weather?"  A  startled  Teuton  glanced 
with  surprise  at  the  skeptic,  saw  he  was 
from  America,  and  replied,  "If  you  are 
going,  be  here ;  Zeppelin  sails  weather  or 
no  weather."  That  had  the  convincing 
sound  of  near  air-navigation. 

At  2:30,  a  gale  swept  over  the  "air- 
harbor,"  a  long,  massive  building  like  a 
steamship  pier,  that  held  450  feet  of  air- 
ship. The  morning  had  been  rainy,  and 
heavy  gusts  stiffened  the  flags.  As  sail- 
ing time  drew  near,  it  brought  a  strong 
windstorm.  Balloons  on  the  grounds 
were  rocking  from  side  to  side;  spec- 
tators held  on  to  their  hats.  Fashion  ar- 
rived in  touring  cars.  Those  who  were 
"booked"  for  the  air-voyage  seemed  to 
be  familiar  with  sea-travel.  The  men 
wore  yachting  caps,  the  women  long 
storm  coats  and  hats  battened  down  by 
veils.  Marine  binoculars  and  small  cam- 
eras were  slung  from  the  shoulder. 


This  nautical  atmosphere  deepened  in- 
side the  air-harbor  where  a  large  corps 
of  "air-men"  made  ready  for  the  voyage. 
One  immediately  lost  all  idea  that  the 
aluminum  skeleton  of  this  mammoth 
hull  encased  in  cloth,  was  simply  stowed 
with  great  gas-chambers  and  floated  like 
a  balloon.  A  chain  of  anchors  hung  from 
the  bows.  Coils  of  rope  lay  along  the 
decks  of  the  fore  and  aft  motor  cars, 
resembling  steam  launches  in  size  and 
appearance.  These  were  of  solid  alumi- 
num, with  gunwales  having  sideports  and 
gangways  for  going  aboard.  Narrow 
footways  of  the  same  material  passed 
between  both  cars  and  the  cabin  space 
amidships.  Twenty-seven  noisy  passen- 
gers and  friends  who  were  seeing  them 
off,  clambered  along  a  slender  rail  to- 
ward staring  mica  ports  of  a  semi- 
circular door  set  in  a  bow-shaped  com- 
panionway,  which  cuts  the  winds  so  it 
does  not  impede  the  ship's  flight,  and 
prevents  drafts  from  sweeping  the  long 
cabin  which  is  provided  with  leather 
divans  along  the  sides.  Though  this 
enclosed  space  is  only  ten  feet  wide,  its 
250  feet  between  cars  was  like  walking 
the  long  passageways  from  salon  to 
smoking  room,  on  a  steamer.  The  im- 
pression was  intensified  by  side  ports,  in 
sponsons,  converting  the  cabin,  amid- 
ships, into  an  open  promenade  deck,  in 
fair    weather.     Even    more    convincing 
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were  the  excited  passengers'  voices  from 
remote  parts  of  the  craft. 

Tlie  purser,  a  newly  created  official, 
was  the  guide  on  a  rapid  inspection.    To 
port     and     starboard     the    space     nm- 
ning   the    length   of   the   gangway   has 
become     twenty     snug     staterooms     and 
a  salon  that  Prince  Henry,  president  of 
the  Zeppelin  Polar  Expedition,  recently 
foimd  as  well  appointed  as  any  cabin  de 
luxe.   One's  outstretched  fingers  brushed 
the  ceiling  formed  by  the  bottom  of  the 
big  hull.     The  front  motor  car,  or  cap- 
tain's "bridge,"  has  a  forward  half-deck, 
used  as  a  chart  desk;  among  its  naviga- 
tion   maps 
was  a  well- 
t  h  u  m  b  c  d 
chart     of 
the    course 
of  travel. 
A     ship's 
compass  sets 
in  this  desk, 
before 
which  the 
pilot,    in 
service    uni- 
form, shapes        .     ore^  z\v>^  po«t  on 


a  perfect  course  by  two  steering  wheels 
that  control  the  vertical  rudders,  swing- 
ing astern  on  both  sides,  between  the  big 
stability  fins — those  "feathers"  that  di- 
rect the  craft's  arrow  flight.      Another 
helmsman,  to  the  starboard,  attends  two 
wheels    working   fore    and    aft    sets   of 
"stepped"-  aeroplane  rudders,  which  re- 
semble Venetian  blinds.    These  send  the 
airship  up  and  down,  if  the  motors  arc 
driving  it  forward;  and  instantly  check 
the  ship  from  rising  or  sinking,  as  the 
gas   fluctuates.     For   aerostatic   nav^- 
tion,  a  switch-board  controls  the  various 
gas-valves  and  water-ballast  tanks,  and 
holds    the 
c  h  r  o  n  om- 
eter,  an  au- 
t  o  m  a  t  i  c 
statoscope 
that     indi- 
c  a  t  e  s     the 
ship's 
height,    and 
a  barc^raph 
that    c  o  n- 
stantly  fore- 
ca  St  5     the 
Deck  of  ZtpptUn  111.  Weather.     A 
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dial  with  three  arms.  Count  Zeppelin's 
own  invention,  shows  the  ship's  speed 
through  the  air,  over  the  ground,  and 
the  wind's  speed  over  the  earth ;  and  en- 
ables the  pilot  to  read  the  exact  course 
'  to  steer,  in  any  wind,  to  reach  an  air- 
port. 

A  high  platform  on  wheels  took  the 
chief  engineer  around  1,000  feet  of  hull, 
inspecting  rudders  and  propellers.  Three 
assistant  engineers  were  oiling,  polishing 
and  testing  bolts  and  screws  on  two  sets 
of  trim  motors  with  280  horse-power,  in 
either  car.  A  radiator,  forming  the  cars' 
rear  gunwale,  cools  the  engines  with  air ; 
exhaust  tubes  pierce  the  riveted  alumi- 
num lining.  High  on  the  side  of  the 
craft,  an  engine  helper  swung  like  a 
spider  among  the  outriding  of  one  of 
the  big  air- screws,  as  he  muffled  its 
racket,  for  passenger  service.  Two  greasy 
workmen,  from  testing  seventeen  gas- 
chambers,  dropped  through  traps,  out  of 
the  cavernous  hull.  A  hollow  voice  called 
from  the  astronomical  observatory  sixty 
feet  atop  the  hull.  Below,  other  air-men 
filled  gasoline  tanks  and  stowed  these  in 
the  "hold"  under  the  decks  of  the  cars. 
These  indoor  preparations  did  not  sug- 
gest tinkering,  in  that  vast  interior,  with 
its  colossal  tenant.  The  organization  was 
so  perfect,  it  was  all  over  in  ten  minutes. 
Captain  and  pilot,  in  blue  and  gold,  came 
over  the  rail.  A  bell  rang  for  "visitors" 
to  go  "ashore."  Gangways  fell  and  side 
ports  were  closed. 

As  if  a  magician  were  pushing  an  At- 
lantic liner  from  port,  twenty  tons  of 
aerial  architecture,  with  passengers  and 
crew  on  board,  passed  from  the  harbor. 
Forty  men  at  the  ropes  drew  the  air  craft 
forward,  as  tugs  haul  a  steamer  into 
mid-stream.  Once  outside,  things  went 
briskly.  There  was  a  flutter  of  white  from 
the  promenade  deck.  The  crowd  shouted 
"bon  voyage"  and  the  usual  advice. 
A  bell  signalled  the  motors  into  motion. 
Getting  under  way  was  a  revelation  of 
air-traSic.  Massive,  yet  lighter  than  air, 
the  ship  lay  heavily  in  the  gale.  At  the 
command,  "los — let  go,"  the  air-men  cast 
off.  Still,  the  craft  did  not  stir.  Another 
bell  started  the  front  propellers  gripping 
the  current  until  they  were  blurs.  The  whirled  at  less  speed  than  those  in  front. 
bow  began  to  rise  gradually,  but  no  Then,  with  all  four  beating  gusts  along 
advance  was  detected.  The  pilot  sig-  the  hull,  it  continued  rising,  at  a  slant. 
nailed    for   the    rear   propellers,   which      There  were  five  minutes  of  nothing  but 
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slipping  screws.     Only  after  the  airship 
had   moved   perhaps   eighty   yards,   did 
one  realize  that  it  was  gliding  forward 
as  a  great  steamer  gathers  momentum. 
Though  going  with  the  air-drift,  it  rode 
through  short  gusts  as  easily  as  a  liner 
cuts  the  choppy  waves  of  the  English 
Channel.    Thus    it    went    away    nearly 
broadside  to  the  spectators  foreshorten- 
ing the  hull  until  that  seemed  perfectly 
motionless.     Nothing  indicated  that  the 
ship    was    quartering    into 
the     wind,     except     every 
second     imperceptibly 
swallowed     more     of     its 
mammoth     proportions. 
Near  the  horizon,  the  air- 
ship, rising  into  a  favorable 
current,      grew      strangely 
larger,   as   it  swept  across 
the  sky  at  forty  miles  an 
hour. 

On  board  the  airship,  the 
flight  was  more  even  than 
a  steamer.  There  was 
no  rising  and  falling  as 
though  riding  waves,  show- 
ing that  the  craft  was  navi- 
gating in  a  current.  For 
short  trips  of  fifty  miles,  ^^^  ^^  ^^^ 
like  that  to  Mannheim,  one 


engine  was  used,  while 
going  with  the  wind.  Once, 
the  motor  was  stopped  and 
while  the  ship  seemed  to 
lie  motionless,  it  was  really 
being  borne  by  the  moving 
air,  at  ten  miles  an  hour 
toward  its  port,  under  its 
rudders.  The  rudderless 
balloon  always  appears  to 
be  in  a  dead  calm.  Photo- 
graphs taken  from  the 
promenade  deck  were  as 
sharp  as  those  from  the 
motor  car  while  running  at 
full  speed,  with  both  en- 
gines. This  remarkable 
steadiness  is  due  to  the  nid- 
ders,  propellers  and  steady- 
ing fins  being  attached  di- 
rectly to  points  where  the 
wind  presses  against  the 
hull  and  tries  to  push  the 
Exhaust  Craft     from     its     course. 

Above,  the  solid  hull  gives 
a  sense  of  perfect  security. 
No  one  more  than  the  passenger  real- 
izes that  instead  of  making  a  balloon 
carry  a  car,  the  inventor  had  loaded  his 
balloons  into  the  craft  itself.  He  knows 
that  this  mass  of  aluminum  ribs,  while 
light,  is  strongly  braced;  and  that  the 
space  in  its  long  belly  completely 
outweighs  the  shell.  The  tremendous 
upward  pressure  of  the  gas  reinforces 
the  frame  and  makes  the  envelope 
as    tough    as    a    blown    bladder.     No 
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idea  of  a  balloon  is  left  in  the  mind 
of  the  voyager.  It  is  felt  that  in  spite  of 
lightness  of  detail,  the  craft  is  as  ponder- 
ous as  a  real  ship,  and  that  far  from 
being  a  hindrance,  enormous  size  makes 
it  easier  to  handle.  Though  lighter  than 
the  air  in  which  it  floats,  the  airship  when 
once  under  way  cannot  be  stopped  sud- 
denly by  the  strongest  gusts.  A  cyclone 
whirling  for  a  long  time,  destroys  ev- 
erything in  its  path  because  it  is  a 
great  mass  of  air  moving  as  a  body.  At 
full  speed,  a  Zeppelin  might  overthrow 
a  tower,  in  a  collision.  Of  course  the 
ship  would  crumple  from  the  impact.  But 
its  big  body  bores  through  a  yielding 
medium  much  easier  than  a  small  body. 
Precisely,  because  of  this  hugeness,  it 
possesses  a  small  surface  and  a  still 
smaller  diameter  in  proportion  to  its 
mass  and  inertia.  The  great  weight  pre- 
vents the  hull  from  yielding  more  than 
the  cars,  for  the  reason  that  it  is  so 
evenly  distributed  over  the  hull. 

A  modern  airship's  momentum  assists 
the  motors  in  driving  it,  especially  when 


the  man  at  the  controlling  wheels  turns 
the  aeroplane  rudders  so  that  the  air 
presses  beneath  them.  TDn  the  unlucky 
"Z.  II,"  which  was  wrecked  in  April,  this 
relieved  the  gas  from  lifting  more  than 
a  ton.  A  third  motor  on  the  "Z.  Ill"  hav- 
ing increased  its  speed  to  34  miles,  the 
planes  were  given  a  greater  lifting  force. 
Burning  fuel  tightens  the  airship  and  her 
cargo  of  five  tons,  and  at  the  same  time, 
the  expansion  of  gas  by  the  sun's  heat 
rapidly  adds  to  the  upward  force.  To 
maintain  a  level  flight,  one  set  of  planes 
are  turned  down  and  the  other  slightly 
upward,  to  keep  the  ship  balanced.  The 
air  rushing  on  top  of  the  planes,  weights 
the  craft.  The  "Z.  Ill,"  weighing  19  tons 
at  sea-level,  gains  a  lifting  capacity  of 
1,900  pounds  over  its  normal  buoyancy. 
To  avert  danger  of  bursting  from  ex- 
pansion, her  "percentage  of  spare  buoy- 
ancy" was  formerly  discharged  through 
safety  valves,  and  lost.  The  greater 
speed  and  improved  planes  of  the  "Z.IV" 
are  expected  to  overcome  all  rising ;  while 
her  equal  in  size,  the  wooden  "Schuette- 
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Lanz,"  pumps  the  surplus  gas  into  over- 
flow tanks.  But  there  is  no  further 
danger  that  modern  airships '  will 
sink  suddenly ;  they  carry  too  much 
margin  of  gas  to  ever  do  more  than 
gradually  settle  to  earth,  if  all  four  of 
their  engines  should  break  down,  a  very 
unlikely  predicament.  As  a  Zeppelin  s 
gas  cools  at  night  or  in  cloudy  weather, 
producing  a  sinking  tendency,  water- 
ballast  is  cast  and  her  planes  driven 
against  the  air,  at  thirty  miles  an  hour, 
make  up  for  all  lost  buoyancy.  The 
"Schuette-Lanz,"  which  is  now  afloat, 
restores  the  overflow  gas  to  her  depleted 
supporting  chambers,  and  casts  water- 
ballast.  Over  Mannheim,  yhd  the  "Z. 
Ill"  was  ready  to  descend,  her  pilots 
showed  how  easily  they  forced  the  great 
ship  downward  against  her  buoyancy. 
All  rudders  were  inclined  steeply  toward 
earth  and  full  engine  power  crowded  on. 
At  terrific  speed  the  ship  coasted  down 
a  long  incline,  against  the  wind.  A  hun- 
dred feet  above  the  "bottom,"  the  rud- 
ders   were    swiftly   tilted   up,    instantly 


checking  the  descent.  Heavy  hawsers 
were  thrown  overboard  from  the  empty 
cabin  space  beyond  the  forward  motor 
car,  and  caught  by  ready  hands,  that 
drew  the  airliner  to  earth,  where  it  lay 
in  the  open  an  hour,  before  taking  other 
passengers  and  sailing  for  Frankfort,  to 
which  place  it  always  returned  the  same 
afternoon. 

In  Germany  where  the  entire  problem 
of  air-navigation  has  been  reduced  to  the 
practical  basis  of  "how  great  a  load  can 
your  craft  carry  and  how  far  can  it  go?" 
the  Zeppelin  airship  has  been  accepted 
as  the  only  kind  that  has  proved  anything 
suggesting  commercial  capacity.  Outside 
of  Germany,  the  public  has  been  too 
dazed  by  spectacular  achievements  in  the 
air  to  realize  the  significance  of  Zeppelin 
airships  crossing  and  recrossing  the  em- 
pire, like  railroad  trains.  Still  less  has 
the  popular  mind  properly  estimated  the 
confidence  of  this  navigator  in  starting 
for  a  given  point  with  the  unconcern  of 
an  automobile  driver,  and  without  wait- 
ing for  fair  weather.    Even  now.  Count 
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Zeppelin  sets  a  definite  date  for  sailing 
in  the  new  "Z.IV."  "Z.  IF'  and  "Z.  Ill/' 
with  ten  persons  aboard,  were  purposely 
driven  across  Germany  during  increasing 
rains,  winds  and  even  hail  storms,  to 
discover  if  they  were  unairworthy.  Ex- 
perimental engines  broke  down,  experi- 
mental propellers  burst  and  the  ships 
even  sprung  leaks,  as  big  steamers  do, 
but  the  airships  flew  to  the  end  of  their 
long  journeys.  The  "Z.  II,"  on  its  maiden 
trip  from  her  homeport  at  Friedrichs- 
hafen,  arrived  at  Berlin  minus  a  pro- 
peller, as  the  Lusitania,  on  her  first  trip, 
reached  New  York  with  one  of  her 
screws  out  of  commission.  The  vital 
point  in  the  German  mind  is  that  the 
ship  not  only  arrived,  but  with  only 
three  propellers.  On  the  way  back,  one 
of  the  three  remaining  screws  burst  and 
ploughed  through  the  hull  and  one  gas- 


cell.  The  ship  simply  came  down  with 
one-seventeenth  of  her  lifting  power 
gone.  In  two  hours,  the  damage  was 
repaired  and  she  completed  the  trip.  No 
other  conveyance  has  done  more.  Im- 
proved engines  and  propellers  now  work 
perfectly  and  builders  of  all  other  air- 
craft recognize  that  they  must  not  only 
equal  but  must  surpass  these  perform- 
ances, before  a  traveling  public  will 
accept  them. 

The  recent  stranding  of  the"Z.  11"  was 
one  of  those  experiences  that  are  rapidly 
making  Germany  the  only  aeritime  power 
in  the  world.  An  airship  will  never 
again  be  left  by  ignorant  operators;  or 
started  on  a  voyage  without  its  navi- 
gator having  complete  knowledge  of 
what  the  air-currents  are  doing — 
knowledge  that  enabled  the  commander 
of  the  Zeppelin's  imperial  consort,  "Par- 
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seval  II,"  to  leave  Hamburg  with  favor- 
able winds  all  the  way  to  Cologne.  Count 
Zeppelin's  tactics  have  shown  that  had 
the  ship  gone  into  the  air  with  a  crew, 
it    could    have    been    navigated    safely. 
Violation  of  navigating  tactics  that  forbid 
a  slack  anchoring  cable  made  it  possible 
for  a  terrific  gust  to    hurl    the  craft's 
twenty  tons  against  a  weak  cable,  snap- 
ping   that,    but    permitting    the    ship    to 
prove  its  tremendous  strength  by  break- 
ing  away   intact.      Such   accidents   will 
never  be  ref>eated, 
as  Captain  Fuchs, 
a    German,    has 
since    invented    an 
anchor   that,   in   a 
few  minutes,  safely 
moors    the    largest 
airship  against  the 
strongest   winds. 
This  anchor's  steel 
shank    has    four 
pivotal    arms    that 
open  and  close  like 
an   umbrella.      An 
earth  drill  bores  a 
hole   seven   to  ten 
feet  deep,  in  which 
the    closed   anchor 
is  inserted;  the  in- 
stant there  is  any  i„  j„,  q 
pull      the      buried 
arms     open     auto- 
matically.    The    tests    show    it    is    im- 
possible to  tear  out  the  anchor.     In  one 
minute,   while   still   in  the  ground,  the 
arms  are  separated  from  the  shank,  and 
all  the  single  parts  are  torn  out,  to  be 
joined  later.     Large  airships  will  carry 
two  anchors  weighing  300  to  400  pounds, 
two  steel  cables  and  two  earth  drills. 

The  exact  performance  of  the  "Z.  II," 
on  its  36-hour  trip,  in  1909,  over  moun- 
tains, from  Friedrichshafen  to  Berlin, 
and  back,  was  only  recently  revealed  by 
Count  Zeppelin.  It  gives  a  practical 
basis  for  estimating  what  modern  rigid 
airships  will  accomplish  with  improve- 
ments and  greater  power.  "Z.  ir'carried 
a  crew  of  ten;  food  for  48  hours;  1,320 
pounds  of  water-ballast  and  fuel  for  run- 
ning two  engines  with  240  horse-power, 
for  36  hours.  Count  Zeppelin  has  ex- 
plained that  if  his  ship  had  started  from 
sea-level  with  its  full  lifting  power,  in- 
stead of  Lake  Constance,  a  mile  above 


sea-level,  he  could  have  carried  the  same 
crew ;  fuel  to  run  both  engines  steadily 
for  two  days  and  two  hours;  and  1,540 
pounds  of  ballast.    This  would  have  en- 
abled him  to  travel  1^34  miles  against 
the  same  winds  of  10  to  15  miles  an  hour. 
Such  a  radius  of  action  means  that  either 
the  new  "Z.  IV"  or  the  new  wooden  air- 
ship  "Schuette-Lanz,"  each   with   7,000 
cubic  meters  of  gas  more  than  the  "Z, 
II"  and  with  360  to  420  horse-power, 
could  sail  against  the  same  winds,  from 
New  York  to  Chi- 
cago,   and    back 
without       landing ; 
or  could  make  sin- 
gle    flights     from 
New  York  to  Ha- 
vana,    New     Or- 
leans,     Omaha, 
Winnipeg,      North 
Platte,     Nebraska ; 
S  a  I  i  n  a,   Kansas ; 
Guthrie.    Okla- 
homa I    Texarkana 
and   within  almost 
100  miles   of   Gal- 
veston,   Of  course, 
this    radius    would 
be  greatly  extend- 
ed    beyond     these 
points  if  the  ships 
were  running  with 
the  wind.     Present 
rigid  ships  are  capable  of  always  main- 
taining   schedule    time    when    running 
against  the  ordinarily  prevailing  winds, 
up  to  twenty  miles  an  hour,  l«it  those 
who  are  developing  navigating  science, 
count  on  as  many  favorable  as  unfavor- 
able winds,  and  this  means  that   often 
airships  will  arrive  a  long  time   ahead 
of  schedule.     But  to  take  advantage  of 
air  currents   which   science   has   shown 
and  ballooning  has  confirmed,  blow  one 
above  the  other  in  exactly  opposite  direc- 
tions, the  aircrait  must  use  the  depth  of 
the    aerial    ocean    up    to    three    miles. 
Warner   Pleines,   a  prominent    German 
engineer,  recently  said:    "High  speed  at 
great  heights  will  play  an  immense  part 
in  airship  traffic,  when  regular  currents 
have  been  charted  and  navigable   ships 
ascend  to  those  heights."    No  sane  air- 
navigator  in  Germany  expects   success- 
fully to  navigate  the  air  until  its  higher 
and  more   regular  currents   have    been 
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thoroughly  sounded  and  charted.  This 
task  is  being  undertaken  by  aerology,  an 
advanced  science  that  is  gradually  ac- 
complishing what  a  systematic  sounding 
of  the  ocean  did  for  marine  navigation. 

Aero  logical  stations  at  Lindenberg, 
Grosstebostel,  Friedrichshafen.  and  at 
Aachen,  Germany,  are  predicting  winds 
for  airship  navigation.  Prof.  Asgman, 
the  head  of  that  nation's  chief  station, 
is  working  to  establish  an  international 
system  of  twenty  European  stations, 
nine  in  Germany,  that  will  sound  the 
upper  air  every  hour.  The  Motoraero- 
nautic  Society's  new  station,  near  Berlin, 
sounds  to  the  height  of  a  mile  and  a 
half  before  every  ascension.  All  this 
effort  is  steadily  evolving  the  airship  dis- 
patching station  of  the  future.  A  plan 
has  been  worked  out  for  dividing  the 
empire  in  many  dispatching  districts, 
each  connected  with  some  electric  power 
house,  and  having  a  radius  of  100  miles. 
At  intervals  these  stations  will  send  out, 
automatically,  differently  tuned  wireless 
signals  to  notify  the  airship  as  it  enters 
that  radius,  of  its  exact  location,  when 
the  navigator  will  receive  weather  aero- 
grams relayed  from  other  stations  along 
its  intended  course. 

Count  Zeppelin  has  forced  the  realiza- 
tion that  none  but  the  largest  airships 
can  compete  in  the  world's  commercial 
and  war  games,  but  that  none  but  the 
largest  ships  have  the  lifting  capacity 
for  rising  high  enough  to  get  the  air 
current  favorable  to  economical  travel. 


since  transportation  then  becomes  fast 
and  reasonably  certain,  and  requires  less 
motive  power  and  consequently  less  fuel. 
England,  France  and  Austria  have 
turned  to  building  large  rigid  airships, 
based  on  his  development  of  aerial  archi- 
tecture. The  British  Admiralty  is  having 
Vicker  Sons  and  Maxim  build  a  new 
rigid  aircruiser  that  must  soar  for  days 
above  water,  and  after  each  cruise  returji 
to  its  base  of  supplies  in  England,  for 
repairs,  fuel  and  ammunition.  This 
radius  of  action  requires  a  ship  500  feet 
long  to  give  it  capacity  for  floating  a 
long  time.  The  Austrian  government  is 
constructing  an  airship  of  welded  steel 
sheeting,  impermeable  to  atmosphere.  Its 
designer.  Lieutenant  Robert  von  Hall- 
born,  of  the  army,  invented  an  apparatus 
that  automatically'  regulates  the  ship's 
height  in  the  air.  No  ballast  will  be 
carried  and  no  gas  discharged,  to  go  up 
or  down.  This  ship  is  expected  to  float 
for  days,  carrying  five  tons  of  fuel  and 
oil,  enough  for  a  single  voyage  of  at  least 
3,000  miles;  its  gross  tonnage  of  forty 
passengers  can  be  replaced  by  three  tons 
of  arms  or  ammunition.  Maurice  Mallet 
of  Paris,  is  building  for  the  French  gov- 
ernment, a  rigid  ship  after  the  Zeppelin 
pattern. 

In  Germany,  the  airshipping  industry 
includes  six  large  airship  yards.  At 
Friedrichshafen,  the  great  plant  of  the 
Zeppelin  Airship  Construction  Company, 
includes  airharbors,  building  cradles, 
shops  and  railway  terminals  represent- 


ing  an  investment  of  $1,000,000.  Two 
ships  can  be  built  there  at  the  same  time. 
This  company  holds  contracts  for  eight 
Zeppelins,  all  larger  than  any  former 
ships.  Two  of  them  have  been  ordered 
by  the  Zeppelin  Polar  Expedition.  They 
will  bfe  nearly  as  well  equipped  as  an 
ocean  liner  for  the  new  passenger  air- 
liner, "Z.  IV,"  just  completed  has  in  ad- 
dition to  the  salon  and  staterooms  men- 
tioned before,  a  fully  provisioned  cafe. 
Cooks  and  waiters  are  shipped  as  a  regu- 
lar part  of  the  crew.  The  "Z.  IV"  is 
inaugurating  a  regular  service  between 
Dusseldorf  and  Mannheim,  via  Cologne ; 
fare,  $100.  With  twenty-five  passengers, 
the  airliner  travels  at  a  rate  of  nearly 
forty  miles  an  hour — a  speed  that  crowds 


the   present    aeroplanes.      Still    another 
ship  announced  by  Count  Zeppelin,  will 
have  a  length  of  nearly  1,000  feet  and  a 
beam  of  ninety-eight  feet,  would  have  to 
be  supported  by  2,000,000  cubic  feet  of 
gas,   and   would   transport   200   passen- 
gers.    Professor  Dietzius,  of  the  chair 
of     airship     naval     architecture     in     the 
Technical    High    School   at   Charlott en- 
berg,   designed  the   largest  of  all   non- 
rigid  aircruisers,  which  has  been  com- 
pleted   by    the    great    German    firm    of 
Siemens- Schuckert,  for  the  imperial  gov- 
ernment.    As  it  floats  in  its  revolving 
airharbor  at  Biesdorf,  the  ship  is  387  feet 
long  and  carries  as  much  gas  as  the  first 
Zeppelins.  It  has  540  horse-power,  which 
is  expected  to  drive  it  forty  miles  an  hour. 
At  Mannheim,  the  firm  of 
Lanz     has     finished      the 
wooden  airship,  "Schuette- 
Lanz,"  which  was  designed 
by   Professor   Schuette   of 
Dantzic    University.      The 
craft    is    regarded    as    the 
greatest  advance  in  airship 
building,  because   it   regu- 
lates its  gas  perfectly,   by 
automatic  control- 
Engineering  art   is  also 
employing  better  textures. 
German  factories  are  turn- 
ing out  light,  durable  rub- 
ber -  cloth    gas  -  cells    that 
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leak  only  ten  per  cent  of  their  contents 
in  twenty-four  hours.  This  fabric 
is  tested  and  the  seams  coated  with 
a  patent  solution  and  skillfully  covered 
with  narrow  strips  of  balloon  cloth. 
Wonderfully  strong  and  lighter  motors 
do  not  cost  more  than  sixty. per  cent  of 
their  cost  three  years  ago.  Hulls  are 
being  made  of  paper  and  wood  bracing, 
which  is  cheaper  and  proportionately 
lighter  than  aluminum.  Within  another 
year  all  German  airships  will  be  con- 
structed of  this  material.  Such  ships  can 
a£Ford  more  expensive  silk  gas  chambers 
that  leak  only  four  grams  in  a  day,  and 
save  weight  equal  to  that  of  four  passen- 
gers. As  the  gas  is  forty  per  cent  less 
expensive  than  two  years  ago,  airships 


are  being  placed  on  a  more  practical 
basis.  On  the  present  standard  of  con- 
struction, Albert  Wetzel  has  designed  a 
wooden  airship  which  German  engineers 
pronounce  to  be  the  greatest  advance  in 
the  art.  It  is  1,000  feet  long  and  dis- 
places 103>^  tons.  The  hull  of  this 
colossus  would  weigh  36^  tons,  leaving 
a  capacity  of  as  many  tons  for  motors, 
cars,  crew  and  ballast,  and  thirty  tons 
for  passengers,  with  a  margin  of  1,540 
pounds  for  baggage.  If  the  new  Zep- 
pelin and  Schuette  airships  fly  forty 
miles  an  hour,  the  Wetzel  airship  will 
easily  make  over  forty-five  miles.  This 
is  a  speed  that  makes  possible  regular  air- 
traffic  and  insures  control  of. the  aerial 
ocean  on  almost  every  day  in  the  year. 
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A  BOUT  twenty  years  ago  a  family 
iK       settled  at  the  mouth  of  Butter 

^^V  Creek,  in  Umatilla  County, 
^^\  Oregon,  and  all  was  peace  and 
^  JL  prosperity  until  about  six 
years  ago.  Upper  settlers  had  then  di- 
verted so  much  of  the  water  of  the  creek 
that  the  fields  and  orchard  began  to 
suffer.  The  courts  promptly  decided  that 
the  early  settlers  had  a  right  to  their 
usual  flow  of  water.  But^other  settlers 
came  and  the  water  again  disappeared. 
.There  was  no  trouble  to  get  a  court  de- 
cree with  each  suit,  but  the  lawyers'" 
leeched  all  the  profits  of  the  farm,  and 
the  family  was  reduced  to  penury.  The 
husband  died  in  the  midst  of  the  water 
struggle.  There  was  left  to  the  widow 
the  best  ranch  in  the  valley — fast  return- 
ing to  a  desert  waste — dnd  a  court- 
decreed  water  right. 

One  of  the  ranchers  on  the  Tumalum 
River,  near  the  Walla  Walla  district, 
had  been  using  water    for    twenty-five 


years  when  his  troubles  began.  He  ap- 
pealed to  the  courts  to  protect  his  water 
flow.  While  justice  was  still  on  the  road, 
his  orchard — ^the  result  of  a  life  work — 
was  destroyed  by  drought,  and  his  land 
returned  to  its  former  arid  condition.  A 
humorist  has  suggested  that  it  would 
have  been  much  better,  if  instead  of 
stealing  the  water,  the  community  had 
merely  confiscated  the  orchard  and  di- 
vided the  fruit  among  themselves  each 
year. 

Down  in  southern  Oregon,  one  of  the 
well-known  personages  is  "The  Owner 
of  Rogue  River."  He  may  not  now  be 
the  owner  of  Rogue  River,  for  the  very 
recent  new  Oregon  water  law  has 
brought  a  new  epoch  in  the  state.  But 
until  a  year  ago  no  man  would  think  of 
appropriating  the  water  of  upper  Rogue 
River  without  considering  Dr.  Ray,  and 
the  millionaire  trust  magnate  of  the  East 
whom  Mr.  Ray  served.  As  a  matter  of 
fact  there  was  no  proof  that  Dr.  Ray 
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did  own  RogueRiver; 

maybe  it  was  only  a 

matter  of  bluff,  mil- 
lions,    sleek     lawyers 

and  the  grandmother- 

ish  old  Oregon  water 

law.      The     situation 

was   thus:     A   large 

water-power    plant 

had  been  constructed 

at  Gold  Ray^a  com- 
mendable act  in  itself. 

Then   Dr.   Ray   defi- 
antly claimed  that  he 

had  appropriated  the 

entire  flow ;  that  the 

river  wag  his.     If  it 

could  be  shown  that 

his   rights   controlled 

only     nine-tenths     of 

the  flow  at  Gold  Ray, 

then  capitalists  would 

have  rushed  over  each 

other  with  their  tens 

of  thousands  or  mil-  ^^^  h  l  *  s 

lions,  and  would  have  ov  iii 

constructed  an  irriga-  whohasaroujMsi^r|' 

tion  system  to  reclaim 

some     thousands     of 

acres  of  land  in  Rogue  River  Valley — 

where  orchard  land  recently  sold  for 
$2,300  an  acre,  where  the  Czar  of  Rus- 
sia located  his  imperial  orchard  after 
inspecting  the  entire  West,  and  where 
pears  with  the  world-record  price  are 
grown. 

According  to  the  old  Oregon  water 
law  the  only  way  to  have  tested  Dr.  Ray's 
claims  to  all  of  Rogue  River  was  to 
actually  build  and  complete  a  costly  irri- 
gation system  above  his  dam,  for  the 
court  could  not  presume  an  injury.  Sev- 
eral moneyed  men  made  trips  from  the 
East  to  look  over  the  Irrigation  situation 
in  Rt^^e  River  Valley — always  deciding 
that  their  millions  were  safer  somewhere 
else. 

No  water  right  in  the  state  was  so 
definite  that  it  could  not  be  threatened 
and  contested  and  practically  confiscated. 
Water  lawsuits  were  as  rattlesnakes  in 
the  rocky  canyons ;  there  was  no  telling 
when  the  reptiles  would  siz-z-z-  their 
warning  and  then  send  their  fatal  poison 
to  the  marrow  before  the  victim  could 
make  a  new  track.  On  every  stream 
was  a  barbarous  maze  of  evident,  half- 


evident,  and  hidden 
water  rights — or  fan- 
cied water  rights — 
every  one  of  them  the 
basis  of  a  possible 
water  lawsuit. 

Nothing  could  hap- 
pen, so  the  Oregon 
Supreme  Court  had 
several  times  said, 
until  after  the  hun- 
dred-thousand or 
million-dollar  project 
had  been  completed 
and  water  actually  di- 
verted to  the  injury 
or  fancied  injury  of 
some  water  -  right 
holder.  It  was  im- 
possible to  tell  the  di- 
rection from  which 
the  stab  might  come, 
for  nobody  knew  who 
held  water  rights.  The 
;tatb  Enginekr  '^"^      ^^      solemnly 

KGON.  fixed    this    procedure 

ron  lo  consetvaiion  of  for  acquiring  a  water 

right :  merely  stick  up 
a  notice,  near  the  in- 
tended point  of  diversion,  stating  tlie 
amount  of  water  wanted  and  its  use — 
and  then  work  with  "due  diligence"  until 
the  water  had  been  so  utilized.  The 
notice  might  have  been  left  hanging  to 
the  barbs  of  a  wire  fence  that  was  torn 
down  the  next  week,  or  stuck  with 
wooden  pegs  on  a  log  that  was  carried 
away  in  the  next  freshet.  One  of  the 
bright  lawyers  of  the  state  has  opined 
til  at  "a  one-armed  man  with  a 
shovel"  can  prosecute  work  with  due 
diligence.  Up  toward  the  head-waters 
of  the  Rogue  River  is  a  beautiful  water- 
fall, that  will  develop  40,000  horse-power, 
which  has  befen  held  for  some  years  by  a 
couple  of  men  who  take  their  fishing. 
tackle — and  their  shovels — up  there 
whenever  they  want  a  liltle  outing. 

The  early  makers  of  the  Oregon  water 
law  did  not  want  to  be  too  harsh  on 
capitalists,  so  they  provided  that  if  for 
any  reason  it  was  not  convenient  to  hire 
the  one-armed  man  with  a  shovel,  a 
water  right  could  still  be  held  if  the 
original  filing  was  remade  every  six 
months.  Down  in  California,  where  irri- 
gation is  an  older  institution,  but  where 
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water  laws  are  still  notoriously  old-fash- 
ioned, valuable  rights  have  been  held  by 
refiling  for  a  full  generation.  And  simi- 
lar instances  could  be  found  in  Washing- 
ton and  Montana  and  other  states  which 
still  have  as  rakish  water  laws  as  had 
Oregon  before  she  reformed  a  year  ago. 
The  old  Oregon  water  law  said  water- 
right  notices  should  be  filed  with  the 
county  clerk,  though  the  courts  have 
allowed  many  claims  that  were  not  so 
filed.  There  was  no  limit  to  the  amount 
of  water  any  one  man  could  claim.  If 
all  the  water  that  has  been  seriously  de- 
creed as  appropriated  from  the  Umatilla 
River,  up  in  the  corner  of  Oregon, 
should  come  down  the  stream,  there 
would  be  such  a  flood  in  the  Northwest 
as  never  existed  outside  of  Bible  story. 
Enough  water  to  submerge  the  Continent 
has  been  officially  declared  ^)propriated 
from  the  San  Joaquin  River  in  California. 
In  Wallowa  County,  Oregon,  a  man 
naively  tells  us  througn  the  official 
county  records  that  he  intends  to  develop 
2,500,000  horse  power  at  a  certain  point 


on  the  Imnaha  River,  a  little  sheep- 
herder  stream  that  a  child  can  wade 
across. 

An  investigator  of  the  records  of  five 
of  the  counties  of  Oregon,  in  1906,  found 
3,400  claims  for  water,  628  of  which 
were  for  an  indefinite  amount.  Some 
wanted  "all  the  water,"  others  "sufficient 
for  ray  needs,"  another  "the  water  of 
this  creek,"  and  nineteen  different  ones 
claimed  file  entire  (low  of  a  large  river. 

Following  the  passage  of  the  National 
Reclamation  Act,  Oregon  was  well  to  the 
front  among  the  Western  states  that 
were  tagging  after  Uncle  Sam  to  get  him 
to  locate  within  their  borders  one  of  the 
first  of  the  National  projects,  A  prom- 
ising site  for  the  reclamation  of  100,000 
acres  of  land  was  located  in  Harney 
County.  Several  thousand  dollars  was 
spent  by  the  government  in  preliminary 
work.  A  large  reservoir  was  located 
along  a  strearrh--but  how  to  get  the  water 
from  the  channel  after  it  had  been  stored 
and  released  was  the  problem.  With 
the  snarling  pack  of  prior-existing  rights 
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and  no  official  means  for  making  water 
right  determinations,  the  problem  was 
iiisolvable.  So  the  Reclamation  Service 
moved  camp  and  diplomatically  told  the 
breathlessly  awaiting  boosters  that  "there 
was  a  shortage  of  water," 

The  Oregon  boosters  scratched  their 
heads  when  they  found  themselves  losing 
the  advertising  value  of  several  National 
Reclamation  projects,  and  the  free  use 
of  some  government  millions.  They 
hadn't  paid  much  attention  to  Oregon's 
water  laws.  They  sent  for  the  water 
owners,  the  water  exploiters,  and  the 
water  grabbers.  These  people  were 
boosters  also,  and  as  such  they  granted 
that  something  ought  to  be  done.    They 


accordingly  appointed  coni- 
mittees  and  said  they  would 
pass  a  modem  water  law  at 
'  the  next  session  of  the 
legislature.  But  the  "mod- 
em" water  law  proved  to 
be  a  "joker"  on  the  part  of 
the  water  speculators,  and 
worse  than  the  old  law. 

Now  one  of  the   things 
that  the  Reclamation  men 
had    talked   abbut    was    a 
State  Engineer,  a  man   to 
measure    and    divide    and 
look  after  the  water  of  the 
state.    They  said  that  all  of 
the  prc^ressive  states   had 
one,  and  that  it  was  a  first 
necessary  step  toward  good 
water  laws.     So  the  legis- 
lature, as  a  few  crumbs  to- 
ward a  water  law,  made  a 
little  appropriation  to  hire 
such   a   man   and   another 
little  appropriation    to    en- 
able the  State  Engineer  to 
co-operate   with    the    Gov- 
ernment in  water  investiga- 
tions.   When  the  governor, 
a  Democrat,  began  to  look 
about  for  a  man  who  knew 
something  technically  about 
the  water  of  the  State,  he 
found    the    best    qualified 
man  to  be  John  H.  Lewis, 
a  Republican,  aged  twenty- 
seven,  and  two  years  out  of 
H   iisNiBiLitv         college — the  two  years  hav- 
ing been  spent  in  govern- 
ment  water   investigations 
in    Oregon.      So    he    made    John     H. 
Lewis    State     Engineer,    even     though 
he    was    some    fifteen    years    younger 
than    the    next    older    man '  on     the 
govemor's  staff,  and  nearly  twenty  years 
younger   than   the  average   age    of   the 
other  officials  who  had  to  do  with  Oregon 
affairs. 

It  was  previous  to  this  time  that  the 
serious  young  government  water  investi- 
gator had  made  some  resolves  on  his  own 
account.  He  had  been  observing  some 
things  about  the  Oregon  water  law,  or 
rather  the  lack  of  a  water  law.  Some  of 
his  investigations  had  been  conducted  in 
the  Walla  Walla  Valley,  in  northeastern 
Oregon.    He  had  seen  the  disheartening 
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and  ruinous  effects  of  the  ceaseless  liti- 
gations in  the  little  commlinity  that  was 
employing  twenty-five  lawyers  to  fight 
its  water  wars  in  the  Courts. 

This  litigation  was  a  feast  for  the 
water  lawyers,  a  soul-rending  period  for 
the  water  users,  and  a  nightmare  for  the 
courts.  The  court  admitted  that  it 
didn't  know  what  the  water  law  was — in 
fact  every  decision  changed  it,  and  the 
lawyer  who  knew  it  last  year  was  a  back 
number  this  year.  Certain  definitely  de- 
fined principles  were  growing  up;  such 
as,  "priority  of  appropriation,"  and 
"beneficial  use" — these  two  clashing 
with  the  old  English  doctrine  of  "riparian 
rights"  which  had  been  taken  bodily  from 
the  water-soaked  Island  and  slapped  onto 
semi-arid  Oregon.  Logically  applied,  the 
doctrine  of  riparian  rights  would  pre- 
vent any  sort  of  irrigation,  since  it  sagely 
says  that  every  stream  must  continue  un- 
diminished in  flow  to  the  sea. 

Strangely  enough  the  subject  of  water 
was  not  mentioned  in  the  Constitution 
when  Oregon  was  admitted  to  the  Union 
in  1859.  The  law-makers  saw  the  sub- 
ject of  water  through  Eastern  eyes, 
where  the  problem  is  one  of  drainage, 
not  irrigation.     The    Oregon    Supreme 


Court  took  the  early  orthodox  English 
view  when  it  said,  in  1886,  that  "Run- 
ning water  is  not  susceptible  of  an  ap- 
propriation which  will  justify  the  diver- 
sion or  unreasonable  detention  of  it." 

The  corporations  first  clearly  foresaw 
the  future  value  of  water  in  Oregon, 
The  Raley  law  of  1891  legalized  the 
miner's  unwritten  rule  concerning  the 
posting  of  notices  when  water  was 
claimed  for  use.  The  law  further  said 
that  water  for  irrigation  could  be  appro- 
priated only  by  corporations.  These 
corporation  rights  were  later  broadened. 

In  1893  and  1895  the  Oregon  Legis- 
lature approved  a  Constitutional  amend- 
ment based  on  the  Wyoming  water  law, 
which  was  the  first  modem  water  law  of 
the  West  and  one  of  the  present  best. 
But  the  speculative  corporations  and  big 
water  grabbers  and  some  of  the  influen- 
tial newspapers  didn't  see  any  need  of  a 
new  water  law  in  Oregon,  so  the  amend- 
ment was  lost  when  it  came  to  a  popular 
vote.  So  water  grabbing,  and  water 
scrapping,  and  water  wasting  went  mer- 
rily on  in  Oregon, 

State  Engineer  John  H,  Lewis  in  his, 
quiet  way  turned  agitator.  But  he  soon 
bumped  up  against  something.  He  found 
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Along  the  Columbia  River.  Okeoon. 

out  who  was  playing  the  political  and  the 
water-grabbing  game  in  Oregon ;  and  he 
felt  the  hand  in  the  dark  of  the  water 
interests,  who,  curiously  enough,  were 
satisfied  with  the  old  water  laws  of  Ore- 
gon. Neither  did  the  water  lawyers 
want  any  change.    The  first  thing  needed 


was  publicity — for  neither  water  laws 
nor  water  had  ever  been  an  issue  in  Ore- 
gon, though  water  alone  gives  value  to 
Uiree-fourths  of  the  surface  of  the  state, 
and  though  the  state  is  one  of  the  richest 
of  the  nation  in  water-power  possibili- 
ties. His  first  step  then  was  to  become 
3  "knocker."  And  among  all  of  the  un- 
popular men  of  the  boost-land  of  the 
West,  the  most  unpopular,  the  most  in- 
tolerable, the  very  black  sheep  and  the 
traitor  of  the  family,  is  the  "knocker." 

From  the  State  Engineer's  office  there 
came  forth  a  pamphlet,  which  had  been 
"requested"  by  the  Governor,  called 
Special  Report  No.  1  on  "The  Need  of 
Water  Legislation  in  Oregon."  The 
pamphlet  brutally  told  just  how  the  Ore- 
gon water  laws  operated,  told  of  the 
community  that  supported  twenty-five 
lawyers,  of  the  ceaseless,  endless,  result- 
less  litigation.  The  State  Engineer's 
office  haclalready  become  a  sort  of  water- 
agitation  publicity  bureau,  with  the  State 
Engineer  as  the  man  who  worked  up  the 
"dope." 

The  State  Engineer  had  scarcely  got 
his  letter  heads  printed  when  there  came 
the  representative  of  one  of  these  pro- 
moter-irrigation projects  and  told  the 
land  board  that  his  company  had  re- 
claimed 77,000  acres  of  land  in  central 
Oregon,  and  that  they  wanted  an  "O.  K," 
to  that  effect.  The  board  was  for 
formally  signing  the  reclamation  guar- 
antee certificate  at  once.  But  the  new 
water  law  had  made  the  State  Engineer's 
approval  also  necessary — and  this  young 
official  wanted  more  facts. 

"Is  the  land  reclaimed?"  he  asked. 

"Sure,"  the  company  attorney  replied, 
"Our  main  canal  will  carry  more  than 
three  times  as  much  water  as  is  needed 
to  irrigate  the  whole  tract." 

"But  is  water  within  reach  of  every 
forty-acre  legal  sub-division  of  the 
land  ?"  he  again  queried. 

The  water  attorney  parried  the  ques- 
tion. 

"And  do  you  guarantee  a  definite 
amount  of  water  per  acre  to  each  home- 
seeker,  a  large  number  of  whom  have 
already  made  water-right  payments  ?" 

"The  rights  of  the  settlers  are  defined 
in  fairly  plain  terms  in  their  contract 
with  us,"  he  replied  evasively. 

Then  the  State  Engineer  went  to  in- 
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vestigating,  and  this  is  what  he  found 
out.     He  discovered  that  the  work  of  the 
Company  was  in  apparent  good  faith — 
but   almost  criminally   incomplete ;  that 
the  main  canal  reached  only  to  the  edge 
of  the  tract ;  that  much  of  the  land  was 
still  ten  miles  from  water ;  that  some  of 
it  was  thirty-five  miles  from  water.    Yet 
the  company  held  and  swore  that  the 
land    was    re- 
claimed.   They 
privately  told 
that  if  the  State 
Engineer    re- 
fused   to    pro- 
no  u  n  c  e    this 
land   reclaimed 
it    would    cost 
them  $1,500.- 
000,    through 
the    failure    of 
some   of    their 
stock   selling 
schemes.     The 
big   figures    at 
stake  seemed  to 
have  talked, 
for  during  one 
of    the    "pres- 
sure" meetings 
an      influential 
politician      ap- 
peared   outside  CLEAR.HG  Land  , 
the    closed 
doors  and  had 

a  confidential  talk  with  one  of  the  board. 
The  later  meetings  developed  into  ses- 
sions of  abuse  heaped  upon  the  head  of 
"the  State  Engineer  by  the  water-pro- 
moter attorneys;  and  they  finally  ap- 
pealed to  the  governor  to  have  him  re- 
moved, and  somebody  appointed  who 
would  approve  the  land  as  reclaimed  and 
carry  out  the  wishes  of  the  board  them- 
selves. Fortunately  the  governor  refused 
to  hear  them. 

All  of  this  fight  had  been  behind  closed 
doors,  but  somehow  the  news  floated  to 
the  winds,  and  column  after  columrt  of 
facts  reached  the  papers.  A  full  account 
of  the  board  meeting  would  always  ap- 
pear in  the  next  daily  paper.  The  pub- 
licity bureau  was  in  action ;  the  "dope" 
mill  was  working  beautifully ;  the  people 
were  learning. 

Not  until  about  this  time  did  the  Ore- 
gon water  grabbers,  the  don't-bother-the- 


water -question  shouters,  begin  to  take  the 
water- law  campaign  seriously. 

The  commercial  organizations  of  the 
state  also  became  interested.     The  state 
engineer  persuaded  one  of  the  influential 
members  of  the  Portland  Board  of  Trade 
to    take    water    matter    seriously,    and 
another   loyal-to-the-cause   man   to   join 
the  board.    These  two  became  members 
of  a  committee 
to     investigate 
the  water  situ- 
a  t  i  o  n  of  the 
State.  Their  re- 
port, urging  a 
modem    water 
law,  was  adopt- 
ed, which  had 
the  force  of 
putting  some 
of  the  big  busi- 
ness    men     of 
the   State   into 
the  water  fight. 
All    of    this 
agitation     was 
toward  the  end 
of     putting 
water     law 
needs  up  hard 
before  the  1907 
session   of   the 
,  Legislature. 

Well,  the  ses- 
sion day  came. 
Also  came  the  water  grabbers  and  water 
lawyers  and  powerful  commercial  inter- 
ests and  others  who  for  reasons  either 
apparent  or  ben eath-the- surface  thought 
that  Oregon's  oM  water  law  was  good 
enough.  The  new  water  law  proposed 
to  make  title  to  water  as  definite  as  title 
to  land,  to  make  the  control  of  water  de- 
pendent upon  appropriation  and  use,  to 
put  science  and  sense  into  the  distribu- 
tion of  water. 

Naturally  there  must  be  some  central 
authority  to  state  water  matters,  and 
naturally  this  must  be  the  work  of  the 
state  engineer,  for  the  Reclamation  Serv- 
ice had  thus  recommended  and  he  had 
been  created  for  no  other  purpose  than 
as  State  Overseer  of  Waters.  This  point 
furnished  the  cue  for  the  men  who  did 
not  want  speculative  control  of  water 
abolished.  They  said  that  the  young 
State   Engineer  was  ambitious   entirely 


i  SECOND  STAGE  IN  PREPARING  LAND  FOR  IRRIGATION. 


beyond  his  years,  that  he  had  turned 
from  a  dreamer  into  a  would-be  Czar, 
with  the  whip-hand  control  of  the  great- 
est resource  of  the  West. 

And  the  grabbers  fought  as  for  their 
lives.  Money  began  to  flow.  Owners  of 
rivers  and  heads  of  great  irrigation  con- 
cerns were  busy  on  the  floor  and  in  the 
lobby.  Votes  were  traded,  coerced, 
bought.  Some  of  the  legislators  sold  out 
cheap ;  others  were  more  serious  in  their 
public  duty  and  held  their  votes  higher. 
One  man  went  as  low  as  $100,  voting 
against  the  house  bill  for  that  sum,  and 
then  offering  to  vote  for  the  identical 
senate  measure  when  it  came  up  later  if 
there  was  forthcoming  another  $100. 
Another  legislator  made  a  speech  for  the 
bill,  and  then  voted  against  it.  Another 
received  a  telegram  from  his  water- 
grabber  home  friends  just  in  time  to  en- 
able him  to  rush  out  as  the  clerk  was 
calling  his  name  on  the  final  vote. 

But  to  shorten  the  story — the  bill  was 
defeated,  and  the  vision  for  better  water 
laws  for  Oregon  went  glimmering. 

About  this  time  the  Oregon  conserva- 
tion commission — destined  to  become  the 
central  organization  in  the  renewed  water 
fight — had  become  a  reality,  closely  fol- 
lowing the  conference  of  governors  at  the 
White  House  in  May,  1908.    The  mem- 


bers of  the  Commission,  appointed  by 
Governor  Chamberlain,  consisted  of  the 
following  fifteen  prominent  Oregon  men : 
J.  N.  Teal,  Chairman,  attorney;  F.  G. 
Young,  Secretary,  Professor  of  Econom- 
ics at  the  State  University;  John  H. 
Lewis,  State  Engineer;  J.  C.  Stevens, 
Dist.  Engineer,  U.  S.  Geological  Survey ; 
A.  T.  Buxton,  Master  State  Grange ;  W. 
R.  King,  member  Oregon  Supreme 
Court ;  J.  N,  Hart,  attorney  and  State 
Senator ;  F,  J.  Miller,  capitalist ;  C.  B, 
Watson,  attorney;  J.  R.  Wilson,  Presi- 
dent Portland  Academy ;  R,  S,  Bean, 
Federal  Judge ;  C.  S.  Jackson,  publisher ; 
E.  R.  Lake,  Professor  of  Botany  at  the 
State  Agricultural  College;  R.  W.  Mon- 
tague, attorney ;  W.  K.  Newell,  President 
of  State  Horticultural  Society. 

It  was  early  evident  that  the  Oregon 
Conservation  Commission  considered 
water  laws  the  most  imperative  need  of 
the  State,  In  their  initial  report  they 
devoted  ninety-nine  pages  to  water,  as 
against  twenty-three  pages  devoted  to  all 
of  the  remaining  resources  of  the  State. 
This  pamphlet  retold  the  brutal  facts 
about  the  lack  of  any  semblance  of  secure 
water  titles  and  the  ceaseless  litigation 
and  the  hampering  of  State  development 
The  Commission  announced  that  it  would 
make  a  study  of  the  State  water   situ- 
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ation.  They  advertised  a  public  meeting 
to  be  held  in  Portland  on  a  certain  day, 
when  arguments  for  and  against  the  old 
water  laws  and  the  proposed  new  water 
law,  defeated  at  the  last  session  of  the 
Legislature,  would  be  heard  and  dis- 
cussed. 

The  day  for  the  meeting  came,  and 
the  water  grabbers  and  their  friends 
flocked  in  dozens  and  scores  bringing 
with  them  their  best  mouthpieces  and 
their  loudest  arguments.  But  surprise 
upon  surprise !  Somebody  else  had  been 
packing  the  meeting  also.  The  Conser- 
vation Commission  had  not  stopped  with 
southern  California ;  they  had  sent  to 
Wyoming,  even  to  Washington,  D.  C, 
for  advocates  of  their  policy.    Above  all. 
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who  was  the  strange  man  in  the  chair! 
The  advertised  chairman  of  meeting 
was  none  other  than  the  State  Engineer, 
whom  the  water-grabber  people  thought 
it  would  be  a  lark  to  walk  all  over.  The 
strange  man  in  the  chair  was  one  of  the 
best-known  lawyers  of  the  state,  a  mem- 
bert  of  the  Oregon  Supreme  Court,  and 
one  of  the  most  recent  converts  to  mod- 
em water-law  principles,  hence  fresh  and 
full  of  the  best  arguments. 

The  meeting  lasted  all  day.  The 
papers  spoke  of  it  as  a  great  victory  for 
the  advocates  of  the  new  water  laws, 
and  then  followed  up  the  meeting  with 
favorable  editorials. 

Another  step  in  the  water  fight  was  to 
bring  together  in  the  state,  and  within 
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hearing  of  the  newspaper  men,  the  best- 
known  advocates  of  the  two  most  mod- 
ern though  somewhat  opposing  water 
systems  that  are  applied  in  Wyoming  and 
Idaho.  Through  the  conservation  com- 
mission the  expenses  of  prominent  water 
experts  were  paid  from  all  parts  of  the 
United  States — men  big  enough  to  merit 
a  couple  of  columns  in  the  newspapers, 
and  men  who  could  call  down  the  old 
Oregon  water  laws  with  a  zest.  The 
water  question  became  the  recognized  po- 
litical and  economic  issue  in  the  state. 
•The  I^wis  lecture-publicity-agitation 
bureau  and  the  Oregon  Conservation 
Commission  had  aroused  the  people  to 
such  a  point  that  the  tide  became  a  storm 
wave.  And  it  was  the  natural  thing 
that  the  new  water  law  was  passed  by  the 
1909  session  of  the  Legislature,  though 
the  opponents  made  a  terrific  fight  and 
held  off  the  final  vote  until  the  last  day 
of  the  session.  The  model  water  law 
would  have  been  lost  even  then  but  for 
the  fact  that  the  Legislature  was  afraid  of 
the  people,  for  the  water  law  would  have 
been  referred  to  them  under  the  initiative 
and  referendum — "Oregon's  Big  Sticl<" 
— and  would  have  been  overwhelmingly 
passed  over  their  heads  to  the  eternal 
discredit  of  the  lawmakers. 


The  reformers  took  advantage  of  the 
public  clamor  and  made  their  water  law 
as  nearly  model  as  possible.  In  fact  they 
are  said  to  have  taken  several  big  steps 
in  advance  of  any  other  state  water  code. 
One  of-  these  steps  was  to  limit  water 
power  franchises  to  a  period  of  forty 
years — instead  of  granting  them  for 
eternity  as  under  the  old  water  law  and 
as  is  the  general  practice  in  the  United 
States.  Also  a  very  simple  and  inex- 
pensive method  for  classifying  and  pro- 
tecting existing  water  rights  was  en- 
acted. 

Still  another  model  water  law  was 
drawn  from  the  sleeve  of  the  State  Engi- 
neer and  passed  while  the  water  enthusi- 
asm was  at  flood  tide.  This  law  repealed 
the  old  Carey  Act  law  which  had  made 
the  state  a  party  to  wild-cat  waterless 
water-right  promotions,  and  which  had 
been  the  means  of  practicing  many 
frauds  upon  settlers — for  example,  the 
sale  of  State-guaranteed  water  rights  to 
275  settlers  on  Tumalow  Creek,  when 
there  wasn't  enough  water  in  the  creek 
for  thirty-five  irrigators.  This  new 
Carey  Act  law  establishes  strict  super- 
vision over  Carey  Act  projects,  giving 
protection  both  to  honest  capitalists  and 
home  seekers. 
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Likewise  a  supplementary  water  law, 
passed  at  the  same  session, .  places  an 
annual  tax  upon  all  water  power  to  be 
developed  in  the  future. 

The  new  Oregon  water  law  has  been  in 
force  more  than  a  year,  and  note  the 
changes.  Water  titles  will  become  as 
permanent  and  definite  as  land  titles, 
with  the  completibn  of  the  measurement 
and  adjudication  of  the  streams  of  the 
state.  Already  all  water  rights  have 
been  settled  on  three  important  streams — 
whereas  under  the  old  law  there  could 
be  fighting  and  litigation  till  Doom's 
Day  without  definitely  settling  anything. 
On  one  of  the  streams,  Willow  Creek  in 
Morrow  and  Gilliam  counties,  the  total 
cost  of  the  adjudication  was  but  an  av- 
erage of  eight  dollars  for  the  286  parties 
to  the  suit.  The  lands  irrigated  by  six- 
teen other  streams  have  been  surveyed 
and  are  in  the  process  of  adjudication. 
The  right  to  water  is  based  upon  bene- 
ficial use.  If  the  water  is  not  used  within 
a  limited  time  it  reverts  to  the  state  or 
the  applicant  next  in  rotation. 

All  new  applications  for  the  use  of 


water  must  be  filed  with  the  State  En- 
gineer where  they  are  indexed  in  con- 
venient form  and  open  to  public  inspec- 
tion. Up  to  May,  1910,  more  than  600 
new  applications  for  the  use  of  water  had 
been  filed.  The  theft  of  water  is  now  a 
crime  in  Oregon,  and  the  law  provides 
for  the  appointment  of  water  masters 
who  will  see  that  water  henceforth  goes 
to  those  to  whom  it  belongs.  Under  the 
"safety  and  welfare"  clause  of  the  law, 
the  State  Board  of  Control  decides 
whether  water  is  more  valuable  for  irri- 
gation or  for  power,  and  makes  contracts 
accordingly.  The  clause  limiting  water 
power  franchises  to  forty  years  also 
works  to  the  same  end. 

Water  waste  is  checked.  No  person 
can  hold  more  water  than  he  can  bene- 
ficially use.  Up  in  the  Walla  Walla 
Valley  section,  where  a  flow  of  a  cubic 
foot  {seven  and  one-half  gallons)  per 
second  through  100  days  often  creates 
from  $10,000  to  $20,000  worth  of  fruit. 
some  people  under  the  old  law  covered 
their  land  to  a  depth  of  twenty-two  feet 
during  the  season,  and  the  average  depth 
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was  about  seven  feet — when  two  feet, 
and  often  one  foot,  in  depth  will  insure 
good  crops.  Also  an  excessive  use  of 
water  nearly  always  injures  the  crop  and 
washes  away  the  soil. 

The  Oregon  water  law  assumes  its 
authority  from  the  right  of  the  state  to 
maintain  peace  and  order  and  to  protect 
property  through  police  power.  Such 
state  authority  is  happily  discovered, 
for  if  such  a  water  law  must  be  based 
upon  a  constitutional  amendment,  vested 
and  established  rights  might  be  exempt  ' 
and  the  force  of  the  law  partially  lost*. 

There  is  a  final  and  most  conclusive 
test  as  to  the  need  and  practicability  of 
the  new  Oregon  water  law.  The  law  deter- 
mines early  rights,  protects  existing  rights, 
but  most  of  all  it  encourages  new  rights. 
Water  is  no  longer  for  barter  and  specu- 
lation and  the  creation  of  lawsuits — it  is 
for  use.  For  five  years  prior  to  the  pas- 
sage of  the  new  water  law  no  new  Carey 
Act  projects  were  initiated  in  the -State, 
and  with  one  possible  exception  all  of 
the  former  projects  were  more  or  less 
failures. 

In  a  single  year,  under  the  new  water 
law,  there  have  been  initiated  nine  Carey 
Act  projects  that  will  reclaim  at  least 
600,000  acres  of  land — an  area  almost 
one-half  as  large  as  Delaware:  The  total 
cost  of  these  new  projects  will  be  about ^ 
$50,000,000— as  contrasted  with  $8,000,- 
000,  the  estimated  total  cost  of  all  pre- 
vious irrigation  works  in  Oregon,  includ- 


ing the  two  government  reclamation 
projects.  One  of  the  projects  will  re- 
claim 200,000  acres  along  the  John  Days 
River  at  a  cost  of  $15,000,000.  This 
project  was  abandoned  by  the  Govern- 
ment because  of  lack  of  funds.  The  land 
covered  by  the  John  Days  project  at 
present  is  worth  about  five  dollars  an 
acre ;  when  irrigated  it  will  be  worth  at 
least  $300  an  acre.  The  other  Oregon 
Carey  Act  projects  are  as  follows: 
Powder  Valley,  Baker  County,  60,000 
acres;  Jordan  Valley,  Malheur  County, 
60,000  acres ;  near  Vale,  Malheur  Coun- 
ty, 15,000  acres;  Warner  Valley,  Lake 
County,  145,000  acres;  Eagle  Valley, 
Baker  County,  30,000  acres ;  Pine  Valley. 
Baker  County,  10,000  acres;  Silver 
Creek,  Harney  County,  20,000  acres; 
Blixen  River,  Harney  County,  30,000 
acres;  Tumalow  Creek,  Crook  County. 
30,0C0  acres. 

Water  is  Oregon's  greatest  resource, 
yet  until  a  year  ago  it  was  the  most  care- 
lessly treated.  There  are  those  who  say 
that  as  water  becomes  more  and  more 
valuable  it  should  be  made  to  return  a 
small  part  of  its  annual  value  to  the 
whole  people — since  in  that  day  all  will 
pay  water  tribute  through  power  charges 
for  heat,  light,  traffic  and  manufacture, 
and  for  the  products  of  irrigation.  Prac- 
tical men  say  they  expect  to  see  the  time 
in  Oregon  when  the  public  income  from 
water  will  meet  all  the  expenses  of  the 
state  government. 
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By 


GEORGE    P.    CHENEY 


CLEANLINESS  is  cheaper 
than  sickness.  Once  the 
people  of  the  land  learn  to 
profit  by  the  fact,  there  will 
be,  among  other  pleasant 
changes,  fewer  flies.  Many  communities 
are  endeavoring  in  more  or  less  thorough 
fashion,  to  act  upon  the  principle,  and 
some  have  made  up  their  minds  to  an 
iinqualifled  enforcement  of  it.  Among 
these  is  the  village  of  Oak  Park,  lying 
just  beyond  the  city  limits  of  Chicago. 

The  fly  problem  is  simple  as  unwind- 
ing a  spool  of  thread :  filth,  flies,  disease. 


No  filth  or  rubbish,  no  flies;  no  flies, 
fewer  cases  of  typhoid  fever,  tubercu- 
losis, and  the  many  intestinal  maladies 
that  children  fall  prey  to.  Between  the 
widely  spread  bacteria  that  find  lodging 
in  garbage  cans,  bam  refuse  and  alley 
rubbish,  and  human  beings  to  whose 
systems  the  germs  are  eager  to  be  trans- 
planted, the  fly  often  is  the  connecting 
link.  The  fly  is  the  common  carrier  of 
disease,  and  wings  its  way  with  fateful 
buzz  in  a  world  where  the  problem  of 
distribution  is  as  important  as  in  in- 
dustry. 
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From  the  moment  the  fly  emerges,'  full 
grown,  from  the  shell  and  crawls  to  the 
sunlight  to  dry  at  the  top  of  the  heap  of 
refuse  in  which  it  has  come  to  life,  it 
becomes  the  messenger  of  pestilence  and 
death.  It  retains  its  love  for  the  filth  in 
which  alone  it  is  propagated,  and  devel- 
ops a  great  fondness  for  the  dwellings  of 
man.     It  circulates  between  th^  two. 

When  Oak  Park  took  thought  in  the 
spring  to  be  a  flyless  town,  it  found  the 
task  of  twofold  nature:  prevent  the 
breeding  of  flies  and  keep  them  from 
houses.  Of  these  the  primary  and  greater 
problem  is  the  prevention  of  breeding. 
Simple  on  its  face,  this  is  an  undertak- 
ing with  so  many  phases  and  calling  for 
the  tireless  cooperation  of  so  many  per- 
sons— particularly  of  persons  who  ordi- 
narily scoff  at  scientific  efforts  at  sanita- 
tion and  cling  to  unreasoning  customs 
— that  it  is  worthy  any  city's  mettle. 

The  simple  fact  is,  as  studies  in  all 
parts  of  the  world  have  shown  scores 
of  times,  that  fully  ninety  per  cent  of 
all  the  house  flies  are  bred  in  horse 
manure.  The  remaining  ten  per  cent 
come  from  other  stable  refuse,  from 
garbage,  from  rubbish  left  by  the  road- 
side, in  vacant  grounds  and  in  alleys  and 
from  old  closets.  Contrary  to  common 
belief,  trees,  shrubbery  and  gardens  are 
not  fly  producers.  The  eggs  of  the  female 
fly,  deposited  in  the  congenial  filth,  run 
the  course  of  development  in  about  ten 
days   when   full  grown   insects  emei^e, 


after  having  fed  during  the  transforma- 
tion on  the  decaying  matter  by  which 
they  are  surrounded. 

The  stables,  then,  are  the  first  point 
for  attack.  Acting  on  the  best  advices 
and  having  in  mind  the  extensive  experi- 
ments made  by  the  Bureau  of  Entomol- 
ogy of  the  United  States  Departmept  of 
Agriculture,  Dr.  Albert  F.  Storke,  Oak 
Park's  health  commissioner,  gave  as  his 
first  instruction  that  all  bam  refuse  must 
be  screened,  or  put  in  tight  boxes.  This 
has  been  found  by  L.  O.  Howard,  gov- 
ernment entomologi.st,  by  men  of  the 
Chicago  health  department,  and  by  many 
others,  to  be  the  only  practicable  way  of 
keeping  flies  from  breeding  in  the  refuse. 
Mr.  Howard  tried  chloride  of  lime, 
mixed  in  the  refu.se  day  by  day,  and  it 
killed  the  fly  maggots  when  the  experi- 
ment was  tried  on  a  small  scale.  How- 
ever, the  expense  of  the  chemical  and 
necessity  of  careful  attention  day  by  day 
made  its  use  of  no  real  value  for  actual 
practice.  Kerosene  was  used  with  even 
better  results,  but  with  the  same  objec- 
tions. 

The  tight  boxes  and  screens  were 
found  the  only  usable  plans.  But  that 
is  only  the  first  step.  As  flies  come  to 
maturity  from  eggs  in  ten  days,  the 
refuse  should  be  removed  at  least  once 
a  week,  as  a  final  precaution.  When 
scattered  on  the  ground  the  manure  dries 
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soon  and  loses  its  attractiveness  for  use 
as  a  fly  conservatory. 

Dr.  Storke,  in  Oak  Park,  gave  instruc- 
tions to  the  police  of  the  village  to  see 
that  his  order  as  to  stables  was  obeyed. 
This  was  supplemented  by  a  reminder 
from  Welland  F.  Sargent,  commissioner 
of  public  works  of  the  village,  that  the 
ordinances  forbade  the  littering  of  alleys. 
The  police  are  told  to  watch  for  any 
trash  or  nibbisb  thrown  into  alleys,  re- 
port the  offenders  and  warn  them  not  to 
repeat  the  violation.  The  police  also  are 
to  use  their  noses  and  eyes  in  a  search 
for  unclean  garbage  cans.  The  village 
has  its  own  garbage  crematory.  Noth- 
ing gets  past  that. 

With  these  regulations  enforced  the 
Oak  Park  people  have  reason  to  believe 
few  flies  will  be  born  in  their,  town.  They 
then  can  begin  the  other  part  of  the 
campaign,  keeping  the  pests  out  of 
houses,  away  from  food  in  grocery 
stores,  bakeries  and  candy  shops.  Screens 
are  of  prime  necessity  while  any  flies 
or  mosquitoes  remain  to  bother  the  habi- 
tations of  men.  In  many  places  renters 
have  been  advised  to  insist  upon  the 
proper  screening  of  houses  as  rigidly  as 
on  good  plumbing. 

"Kill  the  first  fly,"  was  the  Oak  Park 
injunction  early  in  the  season,  and  it  is 
supplemented  by  the  suggestion  that  the 
second,  the  third  and  so  on  to  the  end  of 
the  list  get  the  same  treatment.  Con- 
sidering that  one  female  fly  can  bring 
into  bemg  several  millions  of  the  pest  in 
one  summer,  it  would  seem  a  good  job 
to  kill  that  first  one. 

If  the  first  and  its  immediate  followers 
are  let  live  and  the  house  becomes  over- 
run, there  are  several  suggestions  for 
ridding  the  rooms  of  them.  One  course, 
taken  from  the  south  where  mosquitoes 
are  a  public  menace,  is  to  burn  pyrethrum 
powder  in  a  room.  This  benumbs  the 
flies  and  they  fall  to  the  floor  and  can  be 
swept  out.  The  trouble  with  this  is  that 
pyrethrum  powder  is  not  sold  at  many 
drug  stores  in  the  North. 

From  the  American  Civic  Association 
at  Washington  comes  this  hint:  Drop 
twenty  drops  of  carbolic  acid  on  a  hot 
iron  ;  the  vapor  kills  the  flies.  Sticky 
fly  paper  has  both  good  and  bad  qualities. 
It  does  trap  some  flies.  But  those  that 
get  their  feet  coated  with  the  adhesive 


matter  are  likely  to  return  to  their  filth 
heaps  prepared  to  carry  back  to  the 
house  added  quantities  of  disease-bearing 
matter  stkking  to  their  feet.  Fly  traps 
do  their  part  but  Dr.  C.  St.  Clair  Drake 
of  the  Chicago  health  department  says 
the  insects  are  cautious. 

"The  flies  soon  learn  to  be  wary  of 
traps,"  Dr.  Drake  says.  "Those  that 
have  had  any  experience  with  them  can- 
not be  caught,  and  shortly  a  tribe  of 
flies  too  shrewd  to  be  trapped  might  be 
evolved.  The  insects  also  avoid  the 
sticky  fly  paper  after  one  experience. 
They  are  crafty  little  fellows  and  the 
instinct  of  life  is  as  strong  as  in  many 
superior  beings." 

Various  poisons  are  suggested,  the 
best  of  which,  the  doctors  say,  is  forma- 
lin in  water.  Put  a  spoonful  of  the 
chemical  into  half  a  cup  of  water  and 
leave  it  exposed  in  the  room  and  the 
flies  will  do  the  rest. 

In  passing,  it  is  worthy  of  note  that 
this  insect,  with  its  love  for  odors  that 
offend  the  nostrils  of  man,  has  a  strong 
aversion  for  scents  which  the  human 
likes.  This  has  given  a  hint  for  still 
another  prevention,  of  minor  worth. 
Aromatic  plants  in  rooms  and  at  win- 
dows act  as  repulsives.  Such  plants,  then, 
have  a  double  value  in  sick  rooms :  they 
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are  pleasing  to  tlie  sufferer  and  discour- 
age the  fly  that,  with  evil  purpose,  looks 
through  the  open  window. 

Oak  Park's  hopes  for  the  elimination 
of  flies  are  the  greater  because  of  the 
character  of  the  residents  of  the  village. 

"We  think  our  people  are  of  excep- 
tional intelligence."  says  Dr.  Storke, 
"and  that  the  heahh  officer's  efforts  will 
appeal  to  practically  everybody.  The 
village  has  no  plague  spots,  no  tene- 
ments, but  an  abundance  of  pleasant 
home.s,  with  well  kept  lawns  and  gardens. 
There  are  fewer  horses  in  town  than 
some  years  ago — they  have  gone  before 
the  automobile." 

It  is  recalled  that  when  the  Oak  Park 
folk  set  about  to  give  a  horse  show  last 
fall,  the  association  that  had  had  charge 
of  such  affairs  in  previous  years,  took 
count  of  the  equestrian  stock  of  its 
directors.  Only  one  was  the  owner  of  a 
horse.     That   one   still   held   title   to   a 


superannuated  family  steed  that  had 
done  service  in  the  old  surrey  "when  the 
children  were  young"  and  was  pensioned 
off  on  a  farm.  The  Horse  Show  Asso- 
ciation gave  the  show,  nevertheless,  and 
the  guests  came  in  automobiles. 

What  started  Oak  Park  on  its  anti-fly 
campaign  ?  The  working  of  public  senti- 
ment that  the  village  ought  to  be  the 
first  to  achieve  the  distinction  of  ridding 
itself  of  tne  pest.  That  is  about  all  tht 
explanation  that  can  be  given.  Dr. 
Storke  says  typhoid — the  bacteria  of 
which  the  fly  disseminates  with  fata! 
effect  in  so  many  cases— has  been  prac- 
tically an  unknown  visitor  in  the  town 
for  nearly  two  years, 

"The  last  appearance  of  typhoid  in  any 
form  that  might  be  considered  as  ap- 
proaching to  an  epidemic,"  Dr.  Storke 
says,  "was  when  twenty-five  cases  ap- 
peared almost  simultaneously  in  twenty- 
two  households  in  the  northern  part  of 
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town.  Representatives  from  the  state 
board  of  health  and  from  the  Chicago 
board  came  to  see  us  and  to  investigate. 
The  state  board  men  could  see  nothing 
but  water.  But  the  whole  town  used  the 
same  water  and  the  typhoid  was  confined 
to  those  twenty-two  houses.  The  Chi- 
cago men  were  certain  it  was  flies.  That 
looked  more  reasonable,  but  I  was  un- 
able to  find  the  source  of  the  infection. 

"I  inquired  in  each  household  and 
found  nineteen  of  the  families  bought 
their  groceries  at  the  same  store,  one 
of  the  best  in  town.  And  grocery  stores 
are  protected  from  infection  by  flies 
far  better  than  when  I  was  a  boy.  Then, 
the  crackers,  cheese,  sugar  and  other 
eatables  were  kept  in  open  boxes  and 
barrels  over  which  flies  swarmed  at  will. 
Now  almost  everything  except  fruit  and 
vegetables  comes  in  sealed  packages. 

"As  I  say,  nineteen  of  these  families  . 
patronized  one  store.    Eighteen  of  these 


SPEAKING  OF  FLIES!! 
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A  Poster  Issued  by  thb  Board  of  Health 
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families  bought  celery  some  two  weeks 
before  typhoid  appeared.  This  celery, 
the  grocer's  books  showed,  came  from  a 
South  Water  Street  commission  mer- 
chant who,  in  turn  traced  it  back  to 
Kalamazoo,  Michigan.  Thinking  of  the 
method  of  raising  celery,  enriched  by 
manure  of  any  kind  available,  and  think- 
ing of  the  fact  it  is  eaten  uncooked,  I 
made  inquiry  at  Kalamazoo  whether 
typhoid  was  prevalent  there.  A  negative 
reply  was  received,  but  shortly  afterward 
the  medical  journals  reported  the  disease 
had  been  epidemic. 

"Go  back  one  step  farther.  How  many 
flies  were  breeding  and  feeding  in  those 
celery  fields  in  Michigan?  How  large  a 
part  did  the  flies  play  in  spreading  the 
epidemic  there?  Any  one  can  guess  the 
answers," 
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In  Oak  Park,  with  a  small  community 
well  housed,  with  plenty  of  room  around 
residences  and  intelligent  folk  within 
them,  the  warfare  on  flies  is  a  simple 
matter  compared  with  that  in  a  large  city. 
And,  as  in  Oak  Park  the  campaign  is 
largely  one  of  education,  of  impressing 
on  the  people  the  fact  that  flies  are  more 
deadly  than  the  jungle  beasts  and  ser- 
pents of  India,  so  it  is  in  the  large  city. 

The  Chicago  health  department  p re- 
pairs, regularly,  maps  showing  the 
prevalence  of  various  diseases  in  the  city. 
One  such  map  indicating  deaths  from 
diarrheal  and  other  intestinal  maladies 
among  children  and  from  typhoid  fevej 
might  properly  be  called  a  fly  map  of  the 
city.  In  appearance  it  is  a  skeleton  of 
the  outlines  of  the  city's  boundaries,  on 
which  in  several  clusters,  are  perfect 
blotches  of  fly  specks.  Each  speck  means 
a  knot  of  ribbon  at  some  door  where  the 
fly,  not  understood  and  not  feared,  was 
permitted  to  enter  and  set  his  fatal  foot- 


steps on  food,  or  was  let  take  a  turn  at 
baby's  bottle. 

From  the  fly's  habits  and  from  the 
habits  of  children,  the  insect's  greatest 
ravages  are  among  the  young.  The 
maladies  that  take  the  lives  of  thousands 
with  the  passing  of  every  summer  have 
been  blamed  for  untold  centuries  on  the 
hot  weather.  Hot  weather  breeds  flies 
rapidly;  that  is  the  connection. 

With  this  flyspeck  map  of  the  city  as 
a  working  basis,  the  health  department  is 
sending  into  each  district  so  marked  its 
very  best  inspectors,  men  who  have 
records  for  efficiency  in  other  sections. 
Behind  them  go  policemen,  specially 
trained  and  instructed,  and  the  proces- 
sion ends  with  street  cleaners.  This  life 
saving  crew  is  seeking  to  protect  those 
who  do  not  know  how,  or  will  not  take 
the  necessary  precautions,  to  wage  war, 
on  their  own  account,  on  disease ;  who 
do  not  appreciate  that  cleanliness  is 
cheaper  than  sickness. 


CAMPAIGNING  AGAINST  THE  FLY 


With  the  cooperation  of  the  set- 
tlement hofises  and  the  charitable 
organizations  the  health  depart- 
ment is  carrying  on  a  publicity 
campaign  in  the  congested  dis- 
tricts. Speakers  in  every  tongue 
heard  in  polyglot  Chicago  tell 
night  after  night  the  story  of  the 
death  carrying  fly.  For  variety, 
some  of  the  lectures  are  delivered 
from  phoni^raphs. 

A  decidedly  striking  feature  of 
the  warfare  on  flies  is  being  di- 
rected by  a  philanthropic  organ- 
ization in  the  East.  A  series  of 
moving  picture  films  have  been 
prepared  in  Germany  showing  the 
life  and  habits  of  the  fly.  The 
American  rights  to  the  pictures 
have  been  bought  by  the  organization, 
which  offers  them  to  the  five  and  ten 
cent  theaters  at  a  nominal  cost.  These 
pictures  will  tell  more  vividly,  perhaps, 
than  anything  else  could,  what  a  vile  and 
altogether  dangerous  little  beast  the  fly  is. 

In  the  pictures,  however,  the  flies  are 
not  so  small.  They  appear  as  marvelous 
creatures,  with  transparent  wings,  great 
hairy  legs  and  strange  eyes  with  wonder- 
ful range  of  vision.  These  creatures  are 
shown  hatching  from  eggs,  arc  shown  in 
the  maggot  stage  in  the  refuse  heaps, 
feeding  in  the  house  and  winging  their 
fateful  way  on  from  contagion  center  to 
food  and  to  sleeping  children. 

Chicago  has  some  special  fly  breeding 
spots  that  it  still  maintains,  in  deference 
to  old  custom.  These  are  the  city  dumps, 
half  a  dozen  or  so  in  number,  which  give 


the  lie  to  the  statement  that  this  is  the^  exposed  in  stores. 


The  Baker's  Goods  Do  Not  Escapr  Fly  Intection, 

stables  where  horses  are  kept.  It  is  true, 
however,  that  few  give  thought  to  re- 
moving the  manure  once  a  week,  which 
should  be  the  utmost  limit  for  leaving  it, 
if  flies  are  to  be  kept  down.  Also  little 
or  nothing  has  been  done  in  the  way  of 
requiring  the  screening  of  bins  in  which 
this  refuse  is  thrown. 

The  anti-fly  fight  of  Chicago  and  Oak 
Park  is,  to  a  degree,  the  fight  of  the 
nation.  Every  aggressive  state  board  of 
health  has  sounded  the  alarm  and  many 
cities  have  joined  in  the  campaign.  The 
Illinois  board  has  made  investigations 
which  have  added  to  the  knowledge  of 
the  dangerous  character  of  the  insect. 
Indiana  has  put  out  a  model  ordinance 
for  cities,  with  provisions  forbidding  the 
leaving  of  refuse  in  alleys  and  vacant 
lots,  and  requiring  the  screening  of  food 


twentieth  century  and  the  land  of  en- 
lightenment. Yes,  Chicago  has  its  dumps 
yet,  where  flies  are  free  to  go  and  de- 
posit their  eggs,  to  bring  forth  other 
flies  and  keep  the  circle  complete.  Be  it 
said,  however,  so' much  of  the  refuse 
deposited  in  these  places  as  can  be 
burned,  is  burned.  But  the  nuisance  and 
the  peril  still  persist  to  a  degree. 

Vacant  lots  are  another  prominent  evil 
in  Chicago.  Dr.  Drake  tells  of  seeing 
the  street  cleaners  of  the  West  Park 
system  empty  sweepings  on  such  a  tract. 
'  The  refuse  made  an  ideal  breeding  place 
for  flies,  he  said.  Fortunately  there  is 
not  room  in  a  large  city,  as  a  rule,  for 
much    accumulation    of    refuse    at    the 


Florida  has  cautioned  the  people  of 
the  state  that  the  warm  southern  air 
bears  an  enemy  more  to  be  dreaded  than 
any  crawling  thing  of  the  swamps. 
Kansas  has  sent  out  a  bulletin  with  the 
pointed  admonition  "Swat  the  Fly."  This 
bulletin  pictures  the  entire  domestic  army 
of  defense — housewife,  watchdog,  and 
son — engaged  in  deadly  combat  with  a 
huge  insect  which  strives  to  enter  the 
door. 

Among  the  cities  which  have  been  con- 
spicuous for  their  warfare  upon  flies. 
New  York  is  given  first  rank-  The 
Merchants'  Association  had  an  exhaust- 
ive investigation  made  of  the  diseases 
scattered  in  the  foot  prints  and  flyspecks 
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of  the  insects,  and  the  number  of  deaths 
attributed  to  the  pest  was  astonishing. 
Rochester,  New  York,  which  has  a  very 
alert  health  department,  has  done  good 
work,  and  Detroit  has  attracted  attention. 

And  will  flies  disappear,  then,  in  a  few 
years  ?  asks  the  hopeful  citizen.  No.  No 
pne  who  has  studied  them  believes  so 
for  a  moment.  They  can  be  eliminated 
largely  from  cities,  where  screens  would 
become  superfluous  were  warfare  upon 
the  insects  waged  unitedly  and  intelli- 
gently. But  the  day  when  they  shall 
vanish  from  the  farms  is  beyond  human 
vision.  And  the  farms  will  remain  con- 
stant feeders  of  the  cities;  hence  the 
cities  never  can  relax  their  vigilance  and 
call  their  task  done. 

No  one  can  say  with  certainty  what 
the  maximum  life  of  a  fly  is,  but  there 
is  very  good  reason  for  believing  it  ex- 
ceeds a  year.  With  the  first  warm  days 
of  spring,  flies  appear  mysteriously  in 
houses.  There  has  not  been  enough 
warmth  outdoors  for  eggs  to  have 
hatched.  The  flies,  scientists  believe, 
have  been  hibernating  in  crevices  and 
various  hiding  places  within  the  house. 

The  eggs,  also,  retain  their  vitality 
through  the  winter.     The  nature  of  the 


matter  in  which  they  are  deposited  facili- 
tates this.  Eggs  deposited  just  below 
the  surface  late  in  the  summer  may  lie 
there  dormant,  owing  to  the  chill 
weather,  until  they  are  buried  deep  in 
the  day-by-day  accumulations  that  later 
protect  them  from  the  severest  of 
winter's  frosts.  It  still  is  a  question, 
moreover,  whether  frost  destroys  the  life 
spark.  As  the  heap  warms  under  the 
rays  of  the  early  summer  sun,  the  hatch- 
ing process  begins  and  the  insects  work 
their  way  betimes  to  the  light,  to  find  the 
world  awaiting  conquest. 

Another  phase  of  the  dissemination  of 
flies  from  farmyard  to  city  house  is  the 
action  of  the  wind.  Some  men  say  a  fly 
seldom  travels  more  than  a  few  hundred 
feet  from  the  spot  where  it  hatched. 
That  might  be  the  case,  were  it  not  for 
the  wind.  Malaria  has  been  traced  in 
the  path  of  a  strong  wind  that  has  car- 
ried mosquitoes  hundreds  of  miles  from 
the  community  where  the  disease  was 
prevalent.  The  mosquitoes  rode  the  gale, 
alighting  here  and  there  to  start  fresh 
cultures.  A  high  wind,  similarly,  will 
bear  flies  long  distances,  permittii^  the 
dissemination  of  disease  under  most  mys- 
terious conditions. 


Imagination 


We  figure  to  ourselves 

The  thing  we  like;  and  then  we  build  it  up^ 

As  chance  will  have  it,  on  the  rock  or  sand,— 

For  thought  is  tired  of  wandering  o'er  the  world. 

And  homebound  fancy  runs  her  back  ashore. 

—Sir  Henry  Taylor. 


FARM  HOMES  FOR  THE  CITY  HOMELESS 

By 
F.    G.    MOORHEAD 


SINCE  Society  cannot  reduce  the 
number  of  bread  and  meat 
eaters.  Governor  Herbert  S. 
Hadley  of  Missouri  believes 
society  must  do  whatever  it  can 
to  increase  the  number  of  bread  and 
meat  producers.  Nor  does  he  consider 
the  task  an  impossible  one.  He  has  set 
the  wheels  in  motion  to  solye  the  most 
vexatious  problem  of  the  day:  to  divert 
the  people  from  the  city  to  the  country 
and  to  make  barren  land  yield  up  the 
fruits  of  Nature  in  order  that  millions, 
who  are  now  starving-  or  do  not  know 
where  the  next  meal  is  to  come  from, 
may  be  fed  three  times  a  day. 

"It    is    generally    recogfnized    among 
business  men,"  asserts  Governor  Hadley, 
"that  the  present  high  cost  of  living  is 
directly  traceable  to  the  fact  that  pro- 
duction has  not  kept  pace  with  consump- 
tion."   He  proposes  to  be  a  "show  me" 
executive  in  every 
sense  of  the  word 
and  already  he  has 
brought  about  the 
organization  of  the 
National      Farm 
Homes   Associa- 
tion, the  object  of 
which    is    to    fur- 
nish   farm    homes 
to  the  city  home- 
less. 

The  scheme  is 
simple.  The  gov- 
ernor has  discov- 
ered that  great 
tracts  of  land  are 
available  in  Mis- 
souri, Arkansas, 
Alabama,  Missis- 
sippi, Louisiana, 
Texas,    and    other  jo„„  h 

southern    states    at  ImmigMHion  CommiMion 

$10  an  acre.     He  """"oion^l 


proposes  to  secure  this  land — a  few 
thousand  acres  to  begin  with  and  great 
tracts  eventually — and  parcel  it  out  to 
the  homeless  of  today  at  the  rate  of 
forty  acres  to  the  family,  thirty-two  of 
these  40-acre  farms  to  cluster  around  a 
central  farm  of  160  acres,  where  a  skill- 
ful agriculturist  shall  teach  the  colonists 
how  to  farm  economically  and  profitably. 
The  cost  to  the  settler  for  his  chance  to 
leave  the  overcrowded  city  and  get  his 
first  real  chance  in  life  will  be  as  follows: 
Land,  40  acres  at  $10  an  acre.  .$   400.00 

Buildings  and  fences 400.00 

Stock  and  teams 300.00 

Implements,  etc 100.00 

Total    $1,200.00 

But,  it  is  contended,  the  crying  need 
is  for  farm  homes  for  the  homeless  who 
are  moneyless  as  well.  It  is  this  identical 
class  of  people  which  Governor  Hadley 
proposes  to  secure. 
But  not  all  who 
come  are  eligible. 
Millions  may  ap- 
ply but  only  thou- 
sands can  be  ac- 
cepted. So  he  pro- 
poses that  all  ap- 
plicants for  farms 
shall  be  subjected 
to  examination  by 
a  board  of  the  as- 
sociation, care  to 
be  taken  to  aid  the 
deserving  poor 
who  want  to  get 
the  land  and  to  dif- 
ferentiate between 
them  and  the  hope- 
less derelicts. 
Having  satisfied 
CuRBAN.  the  examining 

r  of  MiBwiuri  and  Goyernot        board  that  they  are 
'  earnest  in  their  ef- 
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Bkttkh  Than  Running  Wild  Over  Citv  I'avkmfnts. 

forts  to  get  to  the  country  and  willing  to 
learn,  even  if  by  their  own  showing  they 
know  absolutely  nothing  of  farming,  it  is 
proposed  to  give  them,  without  any  ad- 
vance payment,  one  of  these  40-acre 
farms,  fence  it,  erect  a  comfortable  house 
and  commodious  barn  and  equip  the  place 
with  the  necessary  implements  and  live 
stock.  The  first  year  the  settler  will  be 
exempt  from  payment  or  taxation.  There- 


after he  will  pay  back  his  original  loan 
in  ten  annual  installments  of  ten  per 
cent  each,  together  with  interest  and 
taxes.  Governor  Hadley  has  figured  it 
out  carefully  and  he  believes  this  will  bs 
easy  to  do.  He  computes  the  possibilities 
of  a  40-acre  farm  to  be  as  follows :  Three 
acres  of  tomatoes,  net  average,  $150; 
one  and  one-half  acres  onions,  net  aver- 
age, $150;  two  acres  potatoes,  net  aver- 
age, $100;  four  acres  fruit,  net  average, 
$400;  one  acre  small  fruits  and  berries, 
$150;  four  acres  com  and  cowpeas,  $160; 
four  acres  ensilage  and  late  rye,  $200; 
eight  acres  alfalfa,-  $240;  four  acres 
timber,  $25 ;  three  and  one-half  acres 
miscellaneous,  $200;  four  acres  clover, 
$100;  cows,  pigs,  chickens,  duck.s,  etc., 
$500.  Total,  $2,375.  Figuring  extra 
cost  of  living,  extra  labor,  annual  pay- 
ment, etc.,  at  $1,375,  leaves  a  net  balance 
of  $1,000  a  year  for  the  farmer.  To  this 
may  be  added  his  house  rent,  his  fuel, 
which  is  on  the  ground,  and  a  great  deal 
of  material,  such  as  fence  posts,  etc. 
Thus  it  may  be  seen  that  since  the  yearly 
payments  cannot  exceed  $160,  inclusive 
of  interest,  the  final  payments  will  be 
easily  met,  and  that  without  any  great 
hardship. 

But  how  can  the  unskilled  city  man 
learn,  other  than  by  costly  experience, 
how  to  make  his  acres  yield  so  plen- 
teously?  Here  is  where  the  central 
instruction-farm  comes  in.  Governor 
Hadley    outlines    his    idea    as    follows: 


MOWING  .IS  A  RARE  TREAT  TO  THE  CITyBRED  LAD. 
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"There  should  be  a  large 
central  farm,  owned  by  the 
association  and  directed  by 
the  same.  On  this  central 
farm  there  will  be  em- 
ployed some  of  the  larger 
machinery,  such  as  ensilage 
and  feed  cutters,  seed  fans, 
manure  spreaders,  etc., 
which  at  intervals  can  be 
utihzed  for  the  small  40- 
acre  tracts  .surrounding  the 
larger  farm.  On  this  farin 
also  should  be  placed  the 
creamery,  cannery,  sawmill, 
and  other  equipment  neces- 
sary for  caring  for  and  pre- 
paring for  market  the 
products  of  the  individual 
farmer.  The  director  of 
this  farm  should  be  a 
trained  agriculturist,  who 
will  assist  the  individual 
farmers  to  plan  their  farms, 
locating  the  fields  and  the 
buildings,  designating 
proper  crops,  also  adopting 
the    plans    for    crop    rota- 

"The   settlers   will   have 
at  first  hand  daily  sugge.f-        =».«...,.„..,,,. 
tions  and  at  all  times  all 
the  guidance  necessary  to  oricinaioroi 

make  them,  within  a  couple 
of  years,  better  intensive 
farmers  than  many  who  have  lived  on  the 
farm  all  their  lives.  These  people  also 
will  meet  together  frequently  to  confer 
with  each  other  and  to  receive  instruc- 
tion from  the  head  agriculturist  and  his 
assistants  with  reference  to  crops  which 
must  be  planted  in  the  near  future.  With- 
out expanding  this  method  further,  it 
will  be  readily  seen  that  under  such 
direction  these  colonists  can  probably 
pay  back  to  the  association  their  total 
indebtedness  for  farm  and  equipment 
much  more  quickly  than  the  average 
colonist  cancels  his  partial  indebtedness. 

"Again,  remember,  that  the  presence 
of  facilities  for  caring  for  and  manufac- 
turing dairy  and  fruit  and  other  products 
of  the  farm  will  also  add  value  to  the 
crops  and  give  these  colonists  a  strategic 
position  in  the  markets. 

"The  "head  of  the  central  farm  will,  in 
co-operation  with  representatives  of  the 


Gov.    HXRBBRT  5.    HaDIBV  op  MiSMtUKl. 

Ihu  "homei  (or  Ihc  homeless"  mavi-oK'nl.    He  la  ilrivine 
to  seod  more  people  lo  Ibc  tarms. 

individual  farmers,  attend  to  the  market- 
ing of  all  products,  taking  advantage  of 
all  factors  that  will  favor  them. 

"By  this  arrangement  of  the  40-acre 
farms  around  a  central  farm,  opportuni- 
ties can  be  given  for  mutual  intercourse 
and  amusement  that  will  lessen  the  mo- 
notony that  the  settlers  might  experience 
in  the  change  from  city  to  country  life. 
The  instruction  that  will  be  given  at 
gatherings  of  the  farmers,  in  agriculture, 
horticulture,  dairying  and  stockraising, 
will  cause  an  interchange  of  ideas  gath- 
ered from  their  personal  experience." 

All  of  this,  and  more,  too,  the  gov- 
ernor worked  out  in  advance  of  any  pub- 
lic conference  on  the  subject,  having  the 
assistance  of  two  men  as  devoted  to  the 
interests  of  the  city  homeless  as  himself: 
John  H.  Curran,  chief  immigration  com- 
missioner of  Missouri,  and  Prof.  Fred- 
erick D,  Tucker,  former  director  of  the 
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University  of  Minnesota  Agricultural 
college.  When  these  three  men  believed 
they  had  arranged  enough  of  the  details 
to  show  how  practical  the  plan  was  they 
called  a  public  meeting,  which  was  held 
in  St.  Louis  in  May.  This  meeting  was 
attended  by  forty  or  fifty  sociological 
workers  from  all  over  the  country,  while 
letters  of  approval  and  of  promised  inter- 
est or  co-operation  were  received  from 
Dr.  Lyman  Abbot,  of  the  Outlook ; 
John  D.  Archbold,  of  Standard  Oil ;  Miss 
Sophie  B.  Wright,  of  New  Orleans ; 
Senator  DoUiver,  of  Iowa ;  Secretary 
Nagel,  of  the  Department  of  Commerce 
and  Labor ;  Governor  Hughes,  of  New 


York;  Governor  Willson,  of  Kentucky, 
and  others.  The  secretary  of  the  On- 
tario-Canadian Parliament  sent  a  tele- 
gram of  inquiry  for  more  details,  saying 
that  the  parliament  was  deeply  interested 
in  the  project.  Talks  were  made  by  Gov- 
ernor Hadley,  Mr.  Curran,  Prof.  Tucker, 
Archbishop  Glennon  of  the  Roman  Cath- 
olic church.  Rabbi  Harrison,  Carl  R. 
Gray,  first  vice  president  of  the  Frisco 
railroad,  and  others,  and  before  the  meet- 
ing adjourned  the  National  Farm  Homes 
Association  was  organized.  Governor 
Hadley  had  "shown"  the  others. 

The  rest  of  the  present  year  will  be 
devoted  to  getting  the  public  aroused  to 
the  plan,  securing  options 
on  land  and  interesting 
men  and  women  with 
money.  It  is  not  proposed 
to  make  the  settlers  objects 
of  charity.  They  will  pay. 
in  time,  for  everything  they 
have  been  given.  Nor  is  it 
considered  necessarj'  to 
raise  a  large  amount  of 
money  to  start  the  coloniz- 
ing. One  gift  of  $50,000 
is  already  semi-official  ly  an- 
nounced. This  will  be  suf- 
ficient to  establish  cbk 
colony  unit,  figurir^  that 
V  A    iTTLH  ^  single  40-acre  farm  costs 
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$1,200,  making  $38,400  for  the  thirty- 
two,  and  allowing  $11,600  for  the  160- 
acre  central,  instruction  farm.  But  the 
prospects  do  not  stop  with  this.  Several 
owners  of  immense  tracts  in  Southern 
states  have  taken  the  matter  up  with 
Governor  Hadley  and  propose  donating 
alternate  quarter  sections  for  colonizing 
purposes,  believing  that  the  rapid  settle- 
ment of  the  land  and  the  profitable  re- 
turns therefrom  will  cause  such  a  demand 
for  the  other  sections,  which  they  retain, 
that  they  will  be  able  to  sell  them  for 
enough  to  offset  the  original  land  gift. 

The  first  and  trial  colony  will  undoubt- 
edly be  established  in  Missouri  next 
spring  and  after  that  other  colonies  are 
expected  in  other  states  within  a  short 
time.  "I  am  surprised  at  the  tremendous 
interest  shown  in  the  movement,"  says 
Governor  Hadley.  "It  shows  the  great 
need  for  some  such  organization  as  we 
have  launched  and  the  big  possibilities 
that  are  wrapped  up  in  its  successful  op- 
eration.    I    see   a   new   commonwealth 


within  the  various  commonwealths  of  our 
nation  where  the  tilling  of  the  soil  and 
the  caring  for  the  products  thereof  by  all 
the  members  of  these  communities  shall 
be  directed  with  intelligence  achieved  by 
permanent  co-operation  whereby  all  the 
forces  of  Nature  and  Humanity  which 
make  for  the  highest  welfare  of  society 
have  been  utilized. 

"The  establishment  of  farm  homes 
under  the  direction  of  this  association 
can,  with  proper  support,  be  carried  on 
over  a  wide  area  and  their  influence  will 
be  felt  throughout  the  land.  They  will 
add  great  strength  to  the  nation,  not 
alone  in  the  material  contribution  which 
is  necessary  for  growth  and  development, 
but  also  in  the  expansion  of  the  spirit  on 
the  part  of  those  who  will  support  this 
noble  enterprise  and  on  the  part  of  those 
who  take  advantage  of  the  great  oppor- 
tunities it  offers. 

"They  will  contribute  a  new  type  of 
citizenship,  which  will  be  the  best  crop 
these  farms  will  produce." 


t>ELLAGRA    CAUSED    BY    GNAT? 

By 
RENE     BACHE 


PELLAGRA  carried  by  an  in- 
sect! 
It  is  one  of  the  most  im- 
portant of  recent  scie;ntific  dis- 
coveries that  is  announced  by 
Dr.  L.  W.  Sambon,  lecturer  at  the  Lon- 
don School  of  Tropical  Diseases,  and 
member  of  the  "field  committee"  which 
is  now  engaged  .  in  making  a  study  of 
pellagra  in  Italy. 

Dr.  Sambon,  it  will  be  remembered,  is 
the  man  who  helped  so  importantly  to 
prove  the  case  against  the  malaria  mos- 
quito by  his  classical  experiments  in  the 
Roman  Campagna,  where  he,  with  one 
companion,  spent  several  weeks  in  a 
screened  hut  on  the  marshes,  merely  tak- 
ing the  precaution  not  to  go  out  at  night. 
Inasmuch  as  the  malaria-carrying  mos- 


quitoes fly  only  at  night,  they  suffered 
not  at  all,  though  dwelling  in  one  of  the 
worst  known  breeding  places  of  the 
abominable  insects. 

Accordingly,  authority  of  the  highest 
kind  attaches  to  Dr.  Sambon's  announce- 
ment that  pellagra  in  Italy  owes  its  dis- 
tribution to  a  midge,  or  black,  fly,  nearly 
related  to  our  own  "buffalo  gnat."  Just 
as  malaria  could  not  exist  without  the 
Anopheles  mosquito,  so  likewise  does 
pellagra — a  much  more  terrible  disease, 
resembling  leprosy — depend  upon  this 
black  fly  for  its  transmission  and  dis- 
semination among  mankind.  ^ 

Such  being  the  case,  it  will  be  asked, 
how  does  it  happen  that  this  dreadful 
malady,  unknown  until  recently  in  the 
United  States,  has  suddenly  broken  out 


AN  UNEVEN   DISTRIBUTION  OP  DISEASE. 


in  many  parts  of  our  own  country, 
spreading  with  alarming  rapidity,  and 
threatening  to  become  a  plague? 

The  reason  why — it  is  supposed — is 
that  the  Italians,  who  have  been  swarm- 
ing into  this  country  in  such  multitudes 
within  the  last  ten  years,  have  brought 
the  disease  with  them  from  Italy,  where 
it  has  lotig  been  rife.  They  have  infected 
our  buffalo  gnats,  which,  thereupon  bit- 


The  disk  ihiiiod  ipota  ■ 


THH  Blood  That  Cauei 
e  red  blood  corpuKlei. 


ing  healthy  persons,  have  commiinicateil 
the  malady  to  them.  It  is  just  like  the 
case  of  the  mosquito,  which,  having 
sucked  the  blood  of  a  malaria  sufferer, 
attacks  somebody  else  and  introduces  the 
malaria  germ  into  the  latter's  blood. 

The  malaria  germ  goes  through  one 
stage  of  its  life  cycle  in  the  stomach  of 
the  mosquito,  without  the  help  of  which, 
as  an  "intermediate  host."  it  could  not 
develop.  It  seems  that  the  pellagra  germ 
is  similarly  dependent  upon  the  black 
fly — though  as  yet  Dr.  Sanibon  has  not 
made  an  explanatory  statement  in  detail 
on  the  subject. 

Our  buffalo  gnat  is  a  Southern  insect, 
its  chief  habitat  being  the  lower  Mis- 
sissippi Valley.  Thus  it  is  not  surprisii^ 
that  pellagra  should  have  broken  out 
first  in  that  section  of  the  country — sup- 
posing the  theory  of  an  acquisition  of 
infection  bv  this  gnat  to  be  correct.  For 
this  reason  it  is,  then,  and  not  because 
the  people  of  the  South  eat  much  com. 
that  the  dreaded  malady  has  spread  so 
rapidly  in  that  part  of  the  United  States 
In  fact,  it  looks  as  if  it  would  be  neces- 
sary to  abandon  entirely  the  idea  that 
corn  has  any  relation  to  the  genesis  ot 
pellagra — the  notion  having  been  tha: 
certain  unidentified  and  poisonous  fui^ 


■UNDER  SUSPICION." 


in  moldy  maize  were  accountable  for  the 
mischief. 

One  should  remember,  of  course,  that 
the  accountability  of  the  buffalo  gnat  is 
as  yet  unproved.  It  is  merely  a  theory. 
But,  if  the  nearly- related  Italian  midge 
is  responsible  for  pellagra,  it  is  necessary 
to  look  for  the  same  cause  in  this  coun- 
try, which  is  only  to  be  found  by  assum- 
ing that  one  of  our  own  species  of  black 
flies  of  the  same  genus  has  become  in- 
fected. The  disease  has  been  conclusively 
shown  not  to  be  communicable  from  one 
person  to  another  by  any  ordinary  means 
of  contagion  or  infection,  yet  it  is  rapidly 
spreading  in  the  United  States.  How 
explain  this  fact  in  any  other  way  ? 

Many  Italians  sick  with  pellagra  have 
reached  our  shores  within  the  last  few 
years.  We  were  not  even  acquainted 
with  the  disease  ten  years  ago.  Sud- 
denly it  breaks  out,  A  few  scattered 
ca.ses  are  discovered  in  the  South.  Then, 
less  than  three  years  ago,  it  begins  to 
.spread  with  great  rapidity.  Taking  into 
view  the  non-contagious  character  of  the 
malady,  does  not  all  of  this  point 
at  least  very  suggesively  to  an  insect 
cause? 

Within  a  twelvemonth  pellagra  has 
appeared  for  the  first  time  in  the  North- 
ern .states,  and  there  has  been  an  epi- 
demic of  it  in  an  insane  asylum  in  Ohio. 
How  can  the  Southern  buffalo  gnat  be 
accountable  for  these  cases,  inasmuch  as 
the  insect  does  not  occur  in  the  North? 


The  answer  is  that  other  si>ecies  of  the 
same  genus,  known  to  science  as  Sim- 
uHum,  are  found  practically  everywhere 
in  the  United  States.  The  well-known 
"black  fly,"  so  notorious  as  a  pest  in  the 
Adirondacks,  is  one  of  these.  There  is 
at  least  a  possibility  that  several  of  our 
species  of  midges  are 
capable  of  carrying 
and  distributing  pellagrra. 
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the  most  dreadful  known.    Not  inappro- 
priately, though  inaccurately,  has  it  been 
called  a  "itind  of  leprosy."     One  of  its 
worst  features  is  that  it  is  apparently  in- 
curable after  the  early  stages.  The  skin  of 
the  sufferer  reddens  and  itches,  becomes 
covered  with  blisters,  assumes  later  on  a 
dirty   yellow   or   yellowish-green   color, 
and    breaks    in    painful    cracks,    often 
ulcerating.    Hence 
the  name  "pellaj 
meaning  rough 
Children     affl 
with  it  look  liki 
men   and   won 
Nervous    depre 
and   ema- 
ciation are 
among    its 
most 
m  arked 
■  symptoms, 
and  extreme  st: 
tion,  heart   w 
ness,  dropsy,  it 
ity,  and  deliriun- 
minate  the  case 
the  existence  ol 

patient.    Some  i 

are     slow     and        the  skc.es  o»  Tsftsf 
chronic ;   others   are  '"  -*" 

rapid    and    acute, 
bringing  death  within  only  a  few  weeks. 

The  Southern  gnat,  which  is  typical  of 
the  Simnlidae,  is  a  small  black  fly.  and 
gets  its  name  from  a  fancied  resemblance 
to  the  buffalo — the  insect  being  hump- 
backed, with  a  pair  of  antennas  which 
look  like  horns  in  minature.  Its  bites 
cause  great  distress  among  mules,  horses, 
cattle,  hogs,  sheep,  and  poultry,  so  that 
"gnat  years,"  when  the  species  is  more 
than  ordinarily  prevalent,  are  greatly 
dreaded  in  the  lower  Mississippi  Valley. 
The  swarms  appear  with  the  first  warm 
weather  in  spring,  and  the  insects  lead 
a  roving  life,  drifting  about  with  the 
wind,  which  often  carries  them  long  dis- 
tances beyond  their  usual  haunts. 

They  are  incredibly  active  and  blood- 
thirsty, and  their  flight  is  very  swift  and 
powerful.  When  one  passes  close  to  the 
ear,  the  sound  is  faintly  like  that  of  a 
bullet.  Evidently  their  senses  are  very 
acute,  enabling  them  to  find  animals  a 
long  distance  away.  When  trying  to 
enter  houses  or  stables  by  way  of  the 


windows,  they  will  keep  on  butting  their 
heads  against  the  glass  panes  until  they 
become  exhausted  and  drop  dead.    It  has 
been   ascertained   that   the   swarms   are 
composed  exclusively  of  females,  which, 
having  attended  to  the  business  of  lay- 
ing their  eggs  near  the  place  where  they 
assumed  the  winged  form,  thereupon  go 
abroad  in  search  of  blood.    Having  got 
it,  they  soon  die. 
casionally   they 
human    beings 
heir    bites.      It 
recently     been 
rered  that  these 
jther  species  of 
black    flies 


poison 
glands, 

which  se- 
a  venom  some- 
similar  in  its 
ological  effects 
It  of  the  rattle- 
.  No  wonder, 
that  domestic 
- als  quickly  suc- 
cumb to  their  at- 
tacks. Mules  seem 
to  be  most  suscep- 
ceptible;  horses  and  cattle  suffer  greatly, 
and  fowls  are  killed  outright,  the  insects 
getting  under  their  wings,  so  that  they 
cannot  be  dislodged.  Deer  lose  all  fear 
under  such  circumstances,  and  in  their 
agony  will  actually  allow  people  to  rub 
the  gnats  from  their  bodies. 

When  the  insects  are  very  numerous, 
the  whole  air  is  filled  with  them  some- 
times, and  one  sees  suffering  brutes  sur- 
rounded by  a  veritable  haze  of  black 
flies.  Sweeping  a  hand  rapidly  through 
the  winged  swarms,  one  can  collect  hun- 
dreds of  them  with  a  single  stroke.  They 
craw!  into  everything,  and  fill  the  mouth, 
nose  and  ears  of  the  laborer  in  the  field, 
who  is  soon  compelled  to  abandon  his 
work.  There  may  be  no  indication  of 
gnats  in  the  neighborhood,  and  the  un- 
warned farmer,  dreaming  of  no  danger 
in  passing  by  thickets  of  bushes  near  the 
roadside,  is  suddenly  assailed,  and  is  fre- 
quently unable  to  reach  a  place  of  safety 
in  time  to  save  his  mules  or  horses. 
Under  such  circumstances  the  only  thing 
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to  do  is  to  run  for  an  open  space,  where 
there  is  hot  sunshine,  which  the  insects 
cannot  endure. 

The  gnats  lay  their  eggs  upon  grass 
or  stones  close  to  the  water,  on  stream 
banks  or  in  other  such  situations,  where 
they  are  afterwards  overflowed.     Their 
larvx,  when   hatched,  are  aquatic,  and 
need  rapid  water  and  something  to  grasp, 
such  as  sticks  p--*'-- 
embedded    in 
submerged  brus 
logs,  or  fallen  le 
On     such     ma' 
they    c  I  u  s  t  e  1 
g  e  t  h  e  r,   attac 
themselves  by 
slender 
silken 
threads,    and 
sway     with 
the  ripples  at  or 
the  surface,  fee 
on     minute    cr 
ceans  and  othei 
malcules. 

Later     on, 
spin     brown 
pouch-shaped 

coons,  deep  down  in  thb  s^kcifs  of  Tsbtok 
the  water,  which  are  Tbhrible  slt 

fastened  securely  to 
stick  or  leaf  at  or  near  the  bottom.  From 
these  they  emerge  after  about  five  days, 
having  assumed  the  adult  or  winged 
form,  and,  rising  rapidly  to  the  surface, 
they  run  over  the  water  for  a  short  dis- 
tance, and  then  fly  away  with  great  swift- 
ness. 

One  reason  why  the  new  discovery  in 
regard  to  pellagra  is  so  interesting  is  that 
it  is  in  a  line  with  certain  theories  on 
which  science  is  now  busily  working — 
theories,  that  is  to  say,  which  have  td  do 
with  the  possible  distribution  of  many 
kinds  of  diseases  by  biting  flies.  Much 
has  been  already  published  about  the 
house  fly  as  a  carrier  of  typhoid  and 


other  disease  germs ;  but  this  is  an  en- 
tirely   different    matter,    inasmuch     as 
Musca  domestica  does   not  and  cannot 
bite.    It  is  not,  therefore,  in  any  proper 
sense   the   "host"   of   a   human   disease 
parasite.     The  black  fly,  on  the  other 
hand,  has  been  identified  by  Dr.  Sambon 
as  an  animal  which  affords  to  the  pel- 
lagra microbe  an  opportunity  to  develop, 
'— ''    which,    having 
n  it  with  blood 
1  the  body  of  a 
:rer,    introtluces 
y   a   subsequent 
into   the   blood 
healthy  person. 
There    are 
many      kinds 
of  biting  flies, 
especially     in 
the    tropics, 
e,   in  all  prob- 
;y,  they  serve  as 
ers  of  di.seases. 
;ems   altogether 
f  that  they  are 
ansible  for  many 
le  "curious"  and 
_    erious  maladies 
Fly  Which  Cimiries  the      which     afRict     the 
-     NE59.  Torrid  Zone  all 

around  the  world. 
Hence  the  importance  of  the  investi- 
gative work  which  is  now  being  car- 
ried on  by  scientists  connected  with  the 
Wellcome  Research  Laboratories  at 
Khartoum,  in  the  Sudan,  who  are  mak- 
ing a  systematic  study  of  the  biting  flics 
of  tropical  Africa,  including,  of  course, 
the  notorious  "tsetse,"  most  dangerous 
of  them  all,  which  is  positively  known 
to  be  accountable  to  the  very  heavy 
charge  of  distributing  the  frightful  com- 
plaint that  goes  by  the  name  of  "sleeping 
sickness" — a  malady  engendered  by  a 
wormlike  animal  organism  which  feeds 
upon  and  destroys  the  red  corpuscles  of 
the  blood. 


LOOKING  DOWN  INTO  ONE  E 


IRRIGATION    MIRACLES 

By 


ROBERT    FRANKLIN 


THE  carrying  out  of  the  various 
irrigation  enterprises  con- 
ducted by  the  Reclamation 
Service  in  the  West  has  put 
the  engineers  "up  against" 
some  very'  novel  and  interesting  prob- 
lems. One  of  these  is  now  being  solved 
by  passing  a  "siphon"  under  the  Colo- 
rado River — the  siphon  in  question  being 
a  cyhndrical  tube  1,000  feet  long  and 
fourteen  feet  in  diameter,  lined  with 
cement. 

In  order  to  make  clear  the  object  in 
view,  it  should  be  explained  that  the 
Colorado  River,  at  the  point  where  the 
hole  is  being  dug  beneath  it,  near  Yuma, 


passes  between  lava  bluffs.  Some  dis- 
tance further  up  is  the  Laguna  Dam, 
built  to  impound  a  large  body  of  water, 
which  is  to  be  carried  out  over  the  land 
by  two  big  canals,  one  on  either  side  of 
the  river,  for  irrigating  purposes. 

The  main  body  of  the  water  thus 
diverted  from  the  river  channel,  however, 
is  to  be  brought  down  by  the  canal  on 
the  California  side,  because,  on  the 
Arizona  side,  it  is  hardly  practicable  to 
fetch  it  across  the  Gila  River,  which 
flows  into  the  Colorado  just  above  Yuma. 

The  easiest  way  the  engineers  could 
find  to  get  around  the  difficulty  was  to 
bring  down  the  main  body  of  water  cm 


IRRIGATION   MIRACLES 


657 


the  California  side  (as  aforesaid),  and, 
at  a  point  opposite  Yuma,  to  pass  a  large 
volume  of  it  under  the  Colorado  River, 
thus  getting  it  over  to  the  Arizona  side, 
where  it  is  badly  needed.  This  is  to  be 
accomplished  by  digging  a  tunnel  1,000 
feet  long,  which,  when  finished,  will 
supply  water  to  many  thousands  of  acres 
of  thirsty  Arizona  fields. 

The  canal  on  the  California  side  (from 
which  the  water  is  drawn)  is  consider- 
ably higher  than  the  outlet  of  the  tuiinei 
on  the  Arizona  side.  Thus  by  mere 
gravity  the  water  will  pass  down,  across 
under  the  river,  and  up  and  out  at  the 
other  end.  There  will  be  no  necessity 
for  pumping  it.  Hence  the  tube  is  called 
a  siphon — though  of  an  inverted  kind. 

Now,  the  difference  in  elevation  be- 
tween the  canal  on  the  California  side 
and  the  outlet  on  the  Arizona  side  is  so 
considerable  that  the  water  will  come  out 
of  the  Arizona  end  of  the  tube  under 
high  pressure — because,  as  will  be  un- 
derstood, it  seeks  its  own  level.  This 
pressure  will  be  used  to  develop  1,000 
horse-power,  which  will  be  turned  to 
account  for  pumping  some  of  the  water 
onto  the  high  mesa  just  outside  of  Yuma. 

It  is  a  very  interesting  performance 
from  an  engineering  standpoint.  To 
expedite  matters,  the  digging  has  been 
started  on  both  sides  of  the  river — that 
is  to  say,  at  both  ends  of  the  proposed 
tunnel.  It  will  be  necessary  to  go  down 
to  a  depth  of  forty-five  feet  on  the  Cali- 
fornia side,  in  order  to  pass  the  tube 
beneath  the  bed  of  the  stream.  A  photo- 
graph herewith  presented  was  taken  from 
above  looking  down  into  one  end  of  the 
siphon,  and  shows  the  diggers  at  work. 

Equally  remarkable  in  its  way  is  an 
engineering  enterprise  that  is  being  car- 
ried out  on  the  Williston  Project,  in 
North  Dakota.  There  the  government 
has  gone  into  the  business  of  digging 
coal  from  its  own  mines,  a  large  area  of 
public  lands  having  been  set  aside  for 
the  purpose.  It  just  happened,  by  a  piece 
of  good  fortune,  that  the  Reclamation 
Service  got  hold  of  the  coal  before  pri- 
vate corporations  had  a  chance  to  grab  it. 

At  the  mines  a  big  power  plant  has 
been  established,  which  sends  power,  in 
the  shape  of  electricity,  over  a  distance 
of  eight  miles  to  the  Missouri  River, 
where   a   very   novel   and   quite   unique 


pumping  plant  has  been  set  up  on  a  float- 
ing barge  attached  to  the  bank  of  the 
stream  by  large  flexible  pipes.  Pumps, 
worked  by  the  electricity  thus  obtained, 
force  water  from  the  river  through  the 
pipes  into  a  large  settling  basin,  from 
which,  after  allowing  time  to  get  rid  of 
most  of  its  sediment,  it  flows  by  gravity 
into  canals. 

The  reason  for  adopting  this  remark- 
able expedient  is  that  the  Missouri  River 
cannot  be  utilized  in  the  ordinary  way 
by  gravity  canals.  There  is  no  available 
foundation  for  a  dam,  and  the  fall  of  the 
stream  is  so  slight  that  canals  of  enor- 
mous length  would  be  required  to  get  the 
water  out  over  any  large  area.  Also  the 
river  is  constantly  shifting  its  channel 
and  eating  away  its  banks.  By  the  means 
above  described,  however,  the  Reclama- 
tion Service  will  irrigate  16,000  acres  of 


rich  land,  suitable  for  garden  truck, 
sii^ar  beets  and  alfalfa.  It  may  be  added 
that  there  is  enough  coal  available  at  the 
mines  to  run  the  pumping  plant  for  150 
years. 

On  the  Huntley  Project,  in  Montana, 
not  far  from  the  little  town  of  Ballatine, 
the  Service  has  established  a  large  pump- 
ing plant  by  the  adoption  of  other  means. 
It  has  used  for  the  purpose  a  drop  of 


thirty  feet  in  the  main  canal,  directing 
the  water  through  a  pressure  pipe  upon 
a  turbine.  The  turbine  in  its  turn  oper- 
ates a  centrifugal  pump,  by  which  the 
water  is  lifted  sixty  feet  and  poured  out 
over  3,000-  acres  of  some  of  the  Bnest 
land  in  the  world,  available  for  Rowing 
cereals  and  all  kinds  of  vegetables,  as 
well  as  for  sugar  beets  and  apples. 

The  engineers  jocularly  refer  to  this 
enterprise  as  equivalent  to  a  successful 
attempt  to  lift  one's  self  by  one's  boot- 
straps— inasmuch  as  the  power  of  the 
water  is  used  to  raise  the  water  itself 
thirty  feet  higher  than  the  level  of  the 
canal  that  furnishes  the  power.  But,  of 
course,  it  is  only  some  of  the  water  that 
is  thus  hfted. 

Decidedly  unique  in  its  way  is  an  ex- 
pedient that  is  being  adopted,  on  the 
Okanogan  Project,  in  Washington,  for 
building  an  immense  earthen  dam  by 
hydraulic  process.  Here  was  a  case  where 
a  gap  between  two  high  hills  had  to  be 
filled  in.  For  this  purpose  the  readiest 
means  seemed  to  be  to  tear  down  the 
hills  on  either  side,  and  use  the  debris 
for  the  "fill"- — the  work  being  done  by 
directing  against  the  hillsides  a  tremen- 
dously powerful  stream  of  water,  and 
fetching  the  material  over  to  the  site  of 
the  dam  through  flumes  supported  on 
high  trestles. 

It  happened  by  grjat  good  luck  that, 
at  a  distance  of  only  two  miles  above 
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the  dam  site,  a  stream  was  found  avail- 
able for  the  purpose.  It  was  a  mere 
brook,  but  flowed  down  a  mountain  side 
so  steep  that  it  represented  a  tremen- 
dous amount  of  available  power.  Ac- 
cordingly, its  water,  diverted  through  a 
flume,  was  brought  to  the  dam  site  and 
made  to  operate  what  is  called  a  "giant" 
— that  is  to  say,  a  mighty  hose,  which, 
when  directed  against  the  hills,  literally 
tore  them  to  pieces. 

The  method  has  been  entirely  success- 
ful, and  the  dam,  sixty  feet  high  and 
l.OiX)  feet  long,  containing  342,000  cubic 
yards  of  material,  will  be  finished  before 
long.  A  useful  improvement  recently 
adopted  is  a  means  whereby  the  various 
kinds  of  debris  fetched  from  the  hillsides 
• — rock,  gravel,  and  earth — are  separated 


in  the  flumes,  and  dropped  just  where 
they  are  wanted  in  the  embankment. 

The  Technical  World  Magazine,  in 
its  November,  1909,  number,  gave  a  brief 
description  of  a  canal  "built  in  the  air" — 
referring  to  the  Tieton  irrigation  canal, 
near  North  Yakima,  in  the  State  of 
Washington,  which  was  being  con- 
structed by  casting  the  concrete  sections 
in  the  valley  far  below,  and  hoisting 
them,  with  the  help  of  a  trolley  con- 
trivance, up  to  the  level,  on  the  mountain 
side,  where  they  were  wanted. 

Two  pictures,  presented  herewith, 
show  this  canal  after  its  completion.  It 
is  twelve  miles  in  length — one-sixth  of 
this  distance  being  -  through  tunnels 
piercing  great  masses  of  rock  which  it 
could  not  make  its  way  around. 


MEASLES    AND    THE    MOUSE 

By 
RICHARD    E.    BENTON 


IS  measles  a  mouse  disease? 
The  theory  is  entirely  new.  It 
owes  its  authorship  to  Dr.  A.  F.  A. 
King,  of  Washington,  D.  C,  a  phy- 
sician of  high  reputation,  who  shows 
that,  while  not  yet  susceptible  of  positive 
proofj  it  is  backed  by  a  great  deal  of 
affirmative  evidence. 

.  It  is  by  no  means  suggested  that  the 
spread  of  measles  is  attributable  to  mice. 
That  is  a  matter  of  ordinary  contagion, 
the  disease  in  question  being  one  of  the 
most  easily  conveyed  in  this  way.  Dr. 
King's  idea  is  merely  that  the  original 
cases  of  measles,  by  which  epidemics  are 
started,  are  derived  from  mice. 

In  order  to  understand  his  theory,  it 
is  necessary  to  go  back  as  far  as  the 
days  of  Civil  war,  when  it  was  generally 
believed  that  soldiers  in  both  armies  got 
measles  by  sleeping  on  straw.  The 
"Medical  History  of  the  War' of  the 
Rebellion,"  published  in  Philadelphia  in 
1865,  prints  one  report  of  38,000  cases, 
with  1,900  deaths,  of  which  sleeping  on 
straw  was  the  recognized  cause.  In 
some  instances  military  orders  were 
issued  forbidding  soldiers  to  use  straw 
for  bedding. 

In  1862,  Dr.  J.  H.  Salisbury,  of  New- 
ark, Ohio,  obtained  from  wheat  straw  the 
"spores" — corresponding  to  seeds — of 
certain  fungi,  which,  when  introduced 
into  the  body,  produced  a  disease  appar- 
ently identical  with  measles.  This  was 
very  interesting ;  but,  unfortunately,  sub- 
sequent experiments  by  Dr.  J.  J.  Wood- 


ward and  others  failed  to  confirm  Dr. 
SalisTbury's  results.  Dr.^  Woodward 
propagated  straw  fungi  by  shutting  up  a 
quantity  of  damp  straw  in  a  box,  and 
with  them  inoculated  himself  and  other 
persons.  There  was  no  effect.  In  com- 
menting on  the  matter,  he  said : 

"Measles  breaks  out  in  barrack  build- 
ings where  the  men  lie  on  the  floor  on 
their  blankets  without  straw.  It  has 
broken  out  in  camps  where  no  straw  was 
furnished  to  the  men,  and  where  they 
lay  on  cedar  twigs  or  on  rubber  blankets." 

Thus  it  might  appear  that  the  sus- 
picions entertained  against  straw  as  a 
source  of  measles  infection  were  unjusti- 
fied. But,  as  Dr.  King  suggests,  if  the 
mouse  be  introduced  as  a  factor  in  the 
problem,  the  whole  aspect  of  the  case 
is  altered.  The  conflicting  results  may 
then  be  reconciled ;  for  it  is  entirely  con- 
ceivable that  Dr.  Salisbury  may  have 
made  his  experiments  with  straw  con- 
taining mouse  infection,  and  that  such 
infection  was  not  associated  with  the 
straw  used  by  Dr.  Woodward. 

If  Dr.  King's  notion  be  correct,  it  is 
not  wheat  straw  or  any  other  kind  of 
straw  that  is  accountable  for  measles, 
but  mice,  which  so  commonly  infest 
straw.  Their  droppings — he  is  inclined 
to  think — contain  the  germs  of  the  dis- 
ease, which  communicate  the  infection  to 
persons  who  come  into  contact  with  the 
straw.  Dr.  Salisbury  reported  two  cases 
where  farmers  of  his  acquaintance  got 
measles   from  pitching  straw   from  old 
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stacks  and  storing  it  in  their  bams.  Of 
course — says  Dr.  King— proof  is  not  ob- 
tainable, but  it  is  reasonable  to  suppose 
that  there  were  mice  in  the  stacks- 
Only  a  few  months  ago  there  was  a 
case  of,  measles  in  Washington,  appar- 
ently original — that  is  to  say,  not  de- 
rived from  any  other  case — in  which  the 
patient,  a  small  girl*  developed  the  mal- 
ady after  playing  in  the  loft  of  the  Wliite 
House  stables,  where  she  had  gone  with 
the  children  of  the  stableman.  These 
children  got  the  disease  at  the  same  time. 
The  loft  contained  straw  and  hay,  in 
which — the  stableman  said — were  "any 
quantity  of  mice." 

Dr.  King  remembers  that  his  brother 
and  himself,  when  they  were  ten  and 
eleven  years  old  respectively,  were  at- 
tacked by  measles  after  spending  several 
hours  helping  to  kill  mice  on  a  wheat 
rick  which  was  swarming  with  the  ver- 
min. There  were  no  other  measles  cases 
at  the  time,  that  he  can  recall,  among  his 
neighbors  and  schoolmates, 

"Some  years  ago,"  says  Dr.  King,  "a 
box  of  china  packed  in  straw  was  re- 
ceived in  my  own  house.  While  un- 
packing it,  I  could  not  get  rid  of  the  idea 
that  there  was  measles  in  the  straw. 
Fearing  lest  my  own  children — who  were 
then  very  young — might  get  the  disease, 
I  had  the  box  and  packing  burned  with- 
out delay.  My  children  escaped,  but 
some  days  later  we  learned  that  the  rela- 
tive in  whose  house  the  china  had  been 
packed  was  in  bed  with  measles.  She 
was  a  grown  woman." 

Dr.  Henry  Kennedy  reports  a  case  of 
measles  caused  by  one  boy  playfully 
dashing  a  handful  of  flaxseed  meal  into 
the  face  of  another.  The  meal  entered 
the  youngster's  mouth,  nose  and  eyes. 


Where  in  this  instance  was  the  mouse? 
■Quite  possibly,  one  might  reply,  in  the 
meal  tub. 

Measles  is  so  common  a  disease  that 
the  medical  experts,  one  might  think, 
ought  surely  to  have  found  out  all  about 
it  by  this  time.  As  a  matter  of  fact, 
however,  they  know  very  little.  It  is  to 
a  great  extent  a  mystery.  The  germ  that 
causes  it  has  not  been  identified,  and  the 
source  from  which  original  cases — those 
that  start  epidemics — are  derived,  is — 
unless  the  mouse  theory  be  accepted — 
an  unsolved  puzzle. 

The  matter  is  of  no  little  importance, 
because  measles  is  by  no  means  so  trifling 
a  malady  as  is  commonly  supposed.  A 
great  many  people  die  of  it.  Grown  per- 
sons, when  they  catch  it,  suflfer  much 
more  seriously  than  children.  Further- 
more, it  occasionally  assumes  a  malignant 
and  very  deadly  form.  For  some  un- 
known reason,  it  is  frightfully  destruct- 
ive to  primitive  races  which  have  not 
been  in  close  touch  with  civilization.  The 
rapid  disappearance  of  the  Eskimo  within 
recent  years  is  largely  attributable  to  its 
ravages,  the  entire  populations  of  whole 
villages  being  sometimes  literally  wiped 
out  within  a  few  weeks  by  a  plague  of 
measles. 

There  are  different  types  of  measles, 
and  many — over  100 — species  of  mice, 
just  as  we  have  different  types  of  mala- 
rial fever  and  many  varieties  of  mosqui- 
toes.   If  the  mouse  is  the  carrier  of  the 
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measles  germ — as  the  mosquito  carries 
malaria — it  is  entirely  possible  that  dif- 
ferent species  of  mice  may  be  account- 
able for  various  types  of  measles. 

Peculiar  long,  curved  bacilli  are  found 
in  the  blood  and  sputum  of  sufferers 
from  measles ;  likewise  certain  sparkling, 
colorless  bodies — some  spherical,  others 
spindle-shaped,    and   yet    others    canoe- 
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shaped.  In  malignant  measles  occut 
suspicious- looking  micrococci,  in  the 
white  corpuscles  of  the  blood,  which  lat- 
ter are  actually  burst  and  destroyed  by 
the  rapid  development  of  the  microbes 
inside  of  them.  Also  there  has  been 
found  an  animal  organism — a  "proto- 
zoon,"  resembling  a  familiar  type  ob- 
served in  smallpox. 

Nevertheless,  the  germ  of  measles  re- 
mains as  yet  unidentified.  Furthermore, 
up  to  the  present  time  nobody  has  suc- 
ceeded in  inoculating  guinea-pigs  or  any 
of  the  lower  animals  with  the  disease. 
Human  beings  have  voluntarily  subjected 
themselves  to  inoculation  with  blood, 
mucus,  tears,  etc.,  from  measles  patients, 
and  in  many  such  instances  the  malady 
has  been,  communicated.  These  experi- 
ments, however,  do  not  seem  to  have  led 
to  any  results  of  the  slightest  importance. 
This — says  Dr.  King — is  not  the  way 
in  which  the  disease  is  naturally  ac- 
quired. It  is  not  produced  in  human 
beings  by  an  insect  bite  or  a  wound  of 
any  sort.  The  initial  symptoms — cough, 
sneezing,  sore  throat,  flow  of  tears,  etc, — 
all  indicate  infection  by  a  germ-laden  at- 
mosphere. Thus,  if  we  admit  mouse 
droppings  to  be  the  original  source  of 
measles,  it  is  easy  to  conceive  that 
these  excreta,  when  dried  by  the  warmth 
of  our  houses,  crushed  by  passing  feet 
on  the  floor,  and  dispersed  by  the  house- 
maid's broom  in  the  air,  might  widely 
distribute  the  infection. 

Suggestion  is  made  that  the  theory 
might  be  tested  very  satisfactorily  by  tak- 
ing a  sufficient  quantity  of 
mouse  droppings,  reducing 
them  to  a  fine  powder,  and 
diffusing  the  latter  through 
the  air  of  a  room,  to  be 
breathed  by  children  placed 
therein  for  the  purpose. 
The  obvious  difficulty  is  to 
get  the  requisite  volunteers. 
If  it  be  really  the  mouse 
that  is  accountable  for 
measles,  no  great  length  of 
time  will  elapse  before  the 
specific  microbe  of  the  mal- 
ady will  be  isolated  and 
identified.  This  accom- 
plished, there  ought  to  be 
no  difficulty  in  utilizing'  it 
for    the    production    of     a 
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serum       or 
"vaccine"  whic 
will      serve     a 
least   as   a   pre 
ventive,    if    nc 
as  a  cure,  ren 
dering      per- 
'    sons      inocu- 
lated  with   it 
immune    to 
ttie      disease. 
To   make   an   I 
immunizing 

would    'be 
necessary 
merely    to 
breed  the  germ 
in    beef    s  o  u  [ 
kill    them    b 
heat    near    t 
boiling,  and  pu 
up   the   fluid   i 
sealed     glas^ 
tubes,    to    be 
broken     when 
wanted    by    the 

physician  for  use  by  hypodermic  injec- 
tion. 

It  is  a  fact  worthy  of  note  that  measles 
is  a  cold- weather  disease.  Epidemics 
usually  begin  in  November  or  December, 
and  continue  until  April  or  May,  declin- 
ing and  fading  away  during  the  summer 
and  autumn.  It  is  likewise  noteworthy 
that  mice  live  in  the  fields  during  the 
summer,  but  swarm  into  bams  and 
houses,  for  food,  shelter  and  protection, 
during  the  winter  months.  Are  these 
two  facts  connected 


recent  times  oc- 
curred  in   Scot- 
land only  a  few 
years   ago,    and 
lasted     from 
1887  to  1893— a 
period     of 
about     seven 
years.      This 
period — says 
Dr.   King- 
was      also 
'  marked  by  an 
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crease  in 
measles.    Ac- 
cording   to 
the  official  mor- 
tality     records, 
there     were     in 
Scotland,   in 
1886,    just    681 
deaths  from 
measles.  In  1887 
the  number  rose 
to     1,598.       In 
1888     it     was 
1,406.     In   1889  it  was  1,948.     In  1890 
it   was   2,509.     In    1891    it   was    1,775. 
In  1892  it  was  2,480.     In  1893  it  was 
3,639.    But  in  1894  there  were  only  791 
deaths  from  measles.    The  mouse  plague 
had  suddenly  come  to  an  end  through  the 
development  of  an  epidemic  which  wiped 
out  the  rodent  armies  wholesale. 

There  seems  to  have  been  at  least  one 
region  where  the  inhabitants  for  a  long 
term  of  years  we're  exempt  from  measles. 
From  1781  until  1846^a  period  of  sixty- 
five  years — there  was  not  a  single  case  of 
One  of  the  greatest  mouse  plagues  of  the  disease  among  the — then — 7,782  in- 
habitants of  the  Faroe  Islands.    In  1846 
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that  some  of  the  islands  are  en- 
tirely exempt  from  the  mice  pest. 
It  is  said  that  these  islands  were  in 
olden  times  freed  from  the  vermin  by  the 
curse  of  a  powerful  wizard,  and  that 
people  whose  houses  are  infested  with 
mice  use  some  of  the  soil  from  these 
islands,  which  is  believed  to  expel  the 
mice  from  their  dwellings." 

As  a  matter  of  fact,  the  absence  of 
mice  on  the  islands  seems  to  be  due  to 
the  scarcity  of  cereal  grains,  and  to  the 
great  number  of  cats  kept  by  the  in- 
habitants. Owing  to  frequent  hurricanes, 
it  is  impossible  to  cultivate  the  taller 
grains,  such  as  wheat  and  rye.  But  Dr. 
King  finds  significance  in  the  circum- 
stance that  in  Russia,  which  is  frequently 
beset  by  innumerable  armies  of  mice — 


owing  to  superabundant  harvests  of 
cereals — ^ther^  is  great  mortality  from 
measles,  whereas  in  the  Faroe  Islands 
there  are  no  grains,  no  mice,  and  no 
measles. 

If  it  shall  be  definitely  established  a^ 
a  fact  that  mice  are  accountable  for 
measles,  it  will  be  necessary  to  inaugu- 
rate a  persistent  and  scientific  war  against 
those  vermin.  The  diflSculties  involved 
would  be  not  less  serious,  perhaps,  than 
those  which  beset  the  mosquito  problem. 
It  will  never  be  practicable  to  exterminate 
either  the  mosquito  or  the  mouse,  but  the 
number  of  mice  can  be  greatly  reduced 
by  the  adoption  of  proper  methods,  and 
much  may  be  done  to  prevent  the  spread 
of  measles — if  mice  are  really  responsi- 
ble— ^by  making  houses  mouse-proof. 
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By 
FULTON    G.    MARSHALL 


'HERE  do  the  gold  fishes, 
which  the  glass  bowl  in 
the  parlor  proudly  boasts 
and  which  the  magician 
on  the  stage  pretends  to 
eat  with  such  realistic  gusto,  come  from  ? 
Millions  of  them  come  from  a  little 
farm  in  southern  Iowa,  where  they  are 
raised  the  same  as  oats  and  com,  hogs 
and  cows.  That  is,  the  same,  only  dif- 
ferent. 

It  is  a  fact,  curious  but  true,  the  aver- 
age lowan  does  not  know  that  his  state 
leads  the  nation  in  the  production  of 
gold  fish.  He  prates  glibly  of  corn  and 
corn-fed  steers  and  hogs.  He  knows  that 
the  matutinal  oatmeal  was  raised  and 
rolled  within  the  state's  confines.  He 
stands  unabashed  before  the  world  and 
proudly  boasts  that  there  is  room  enough 
in' the  automobiles  owned  by  the  farmers 
of  his  state  to  hold  the  salaried  politicians 
of  half  the  commonwealths  of  the  union, 
that  the  talking  machines  to  be  found  in 
the  farm  homes  of  Iowa,  if  set  to  run- 


ning simultaneously,  could  be  heard  a 
thousand  miles.  But  of  gold  fish  be 
knows  nothing,  save  that  his  mother-in- 
law's  sister  has  a  niece  who  has  a  bowl 
full  of  the  fish  in  her  home,  back  in 
Ohio,  and  he  always  wondered  what 
earthly  use  they  were. 

Which  simply  shows  that  gold  fish 
breeders,  like  prophets,  are  not  Mrithout 
honor  save  in  their  own  country. 

As  long  ago  as  1842  Elgin  K.  Bruce, 
Sr.,  carried  on  the  business  of  raising 
and  selling  gold  fish.  That  was  in 
Pennsylvania.  In  1877  the  Bruces  mi- 
grated to  Iowa  and  settled  alongside  a 
slough  in  Keokuk  County,  near  what  is 
today  the  somnolent  village  of  Thom- 
burg.  There  was  no  village  then  and 
people  marveled  that  as  bright  a  man  as 
the  elder  Bruce  appeared  to  be  should 
have  passed  by  the  fertile  uplands  and 
the  alluvial  lowlands  and  chosen  a  mean- 
dering slough  which  seemed  fit  only  for 
draining  or  drying  up.  But  the  elder 
Bruce  had  good  reason  to  believe  that 
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the  natural  slough  would  easily  resolve 
itself  into  a  feeder  of  artificial  lakes 
where  gold  fish  might  play  hide  and  seek 
among  the  lily  pads,  soak  up  the  Iowa 
sunshine  and  mint  themselves  into  gold 
eagles. 

Today  the  visitor  to  the  Bruce  gold 
fish  hatcheries  at  Thornburg  marvels  at 
the     ideal     location     and     arrangement. 
Alongside  the  slough  lie  seventeen  ponds, 
varying  in  area  from  a  few  rods  to  six 
acres.     Adjacent  to  them  are  graveled 
walks  and  cultivated  fields,  windmills  and 
reservoirs  of  fresh  water.    In  these  ponds 
a  half  million  gold   fish   lead   a   happy 
existence,    recking   naught 
of  the  day  when  they  will 
be  summarily  dipped  out  of 
the  friendly  waters,  sorted 
over  for  size  and  brilliancy 
of  colors  and  sent  out  into 
the  big  world  to  adorn  a 
metropolitan     aquarium, 
mystify  a  vaudeville  audi- 
ence or  splash  with  color 
the    glass    bowl    of    some 
maiden    lady    housekeeper 
with    a   penchant    for   pets 
which  are   little   care   and 
always  stay  where  they  are 
put. 

In  these  seventeen  ponds 


are  to  be  found  eight  kinds  of  gold 
fish:  plain,  comet  tail,  fringe,  fringe 
fantail,  Japanese  fan  tail,  American 
fantail,  nymph  and  telescope.  The 
young  gold  fish  are  not  unlike  ordinary, 
creek-variety  minnows.  When  they 
are  a  fortnight'  old  they  are  taken 
out  of  the  pond  in  which  they  first 
saw  the  light  of  day  and  are  transferred 
to  a  shallower  pond. where  the  bright  rays 
of  the  sun  as  it  ripens  the  corn  and  small 
grains  of  Iowa's  fertile  fields  also  burns 
upon  the  tiny  scales  the  brilliant  colors 
of  the  rainbow.  The  little  wigglers  ex- 
pose their  sleek,  shiny  bodies  to  the  rays 
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and  as  they  dart  hither  and  thither  in 
search  of  food  or  in  play  Old  Sol  gets 
in  his  work.  The  coloring  process  lasts 
from  a  week  to  four  months,  according 
to  the  weather,  the  sun  being  aided  by 
the  use  of  especial  food  and  by  the  occa- 
sional cleaning  of  the  coloring  pens  or 
ponds.  Gradually  the  bright  red,  deep 
orange,  shining  silver,  glittering  gold  and 
the  many  and  brilliant  hues  become  per- 
manently imprinted  on  the  scales  and  the 
ponds  become  tremulous  rainbows  of 
shimmering  water. 

Once  the  coloring  pens  have  been 
passed,  the  gold  fish  go  into  various 
ponds,  according  to  their  size,  color, 
tribe,  age  and  stage  of  development.  The 
first  pond,  which  gleams  with  gold,  is 
inhabited  by  some  600,000  comets,  which. 


when  of  a  marketable  age  and  color, 
bring  from  $10  to  $20  a  hundred.  The 
next  pond  is  fairly  alive  with  Japanese 
fantails,  running  the  color  gamut  from 
bright  red  to  black,  white,  silver  and 
orange.  These  are  more  valuable  and 
bring  on  the  market  from  $10  to  $40  per 
hundred.  To  the  left  is  a  pond  full  of 
valuable  and  rare  telescope  fish,  with 
eyes  projecting  half  an  inch  from  their 
awkward  heads.  In  other  ponds  are  other 
breeds  and  tribes,  some  beating  out  their 
prismatic  glory  on  hidden  rocks  and 
roots,  all  at  the  mercy  of  the  darting 
enemies  of  the  air  (the  kingfisher,  wild 
duck,  heron,  crane,  cormorant  and  the 
water  fowl)  and  all  awaiting  the  day 
when  they  shall  have  passed  the  chrysalis 
stage  in  the  home  ponds  and  graduated 
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into  the  display  world,  to  the  enrichment 
of  the  Bruce  coffers.     In  one  pond  are 
fourteen   old   spawn ers,   for   which   the 
owner  will  take  no  price.    They  are  fine 
large  fish,  from  ten  to  fourteen  inches 
long  and  from  twelve  to  eighteen  ounces 
in  weight.     They  are  very  rare  varieties 
and  supposed  to  be  from  15  to  25  years 
old,  for  be  it  known  that  fish  have  lived 
to  attain  200  years  and  still  been  active 
and  useful  enough  to  escape  Oslerizing. 
Color,  shape,  fins  and  tail,  variety  and 
age  establish  the  price  of  gold  fish,  which 
ascend  a  chromatic  scale  of  values  during 
four  years  until,  in  the  fourth  year,  all 
are  salable.     Thereupon  the  ponds  are 
drained   by   means  of  siphons   until  the 
fish  are  easily  caught  up  in  long-handled 
dip  nets  and  transferred  to  baskets  made 
of  galvanized  wire  netting.     After  2,000 
or  3,000  fish  are  in  a  basket  it  is  carried 
to  the  sorting  tank  in  the  fish  house  and 
there   the  work  of  classifying   for   the 
market  is  carried  on,     Mr. 
Elgin    K.    Bruce,   Jr.,   the 
present  head  of  the  house 
of  Bruce,  is  a  firm  believer 
in  selection.  When  he  sorts 
the  gold  fish  to  be  put  on 
the    market   he   invariably 
saves  for  himself  the  finest 
of  the  lot.     They  go  back 
into  the  breeding  ponds  and 
from    them    are    produced 
the    fish    which    bring    as 
high   as  $25   each   on   the 
market,  for  there  are  aris- 
tocratic specimens  of  gold 
fish  as  well  as  of  Holstein 
cows,  Percheron  horses  and  The  parts  >i 


White  Orpington  chickens.  The  prices 
run  from  $5  a  hundred  to  $25  each  and 
the  work  of  sorting  is  carried  on  care- 
fully. 

The  fish  are  shipped  out  in  cans  with 
perforated  tops  and  go  by  express  half 
way  across  the  continent,  usually  in 
safety.  An  18-inch  can,  8  inches  deep, 
holding  fifty  pounds  of  water,  is  suffi- 
cient to  transport  100  fish,  without 
change  of  water,  to  Denver  or  Rochester, 
in  the  ordinary  course  of  traffic.  A  32- 
inch  can,  8  inches  deep,  holding  100 
pounds  of  water,  suffices  to  transport 
from  300  to  500  fish  the  same  distance, 
under  equally  favorable  conditions. 
Orders  come  in  practically  all  the  year 
around,  from  practically  all  over  the 
country.  Kansas  City  has  proved  itself 
one  of  the  best  jobbing  markets  in  recent 
years,  more  orders  being  received  from 
that  hustling  gateway  of  the  Southwest 
than  from  many  a  larger  city,  such  as 


Boston,  Philadelphia  or  St.  Louis. 

To  conduct  the  Bruce  gold  fish  hatch- 
eries requires  the  services  of  three  men 
and  a  woman  all  the  year  around,  while 
when  the  fish  are  being  sorted  for  the 
market  it  is  no  unusual  sight  to  see  a 
dozen  or  more  young  people  from  the 
neighboring  village  assiduously  seining 
the  swarming,  iridescent  fish.  But  the 
real  work  lies  in  feeding  and  keeping  the 
little  fish  in  the  shallow  ponds  until  time 


and  the  sun  have  done  their  work  in 
coloring  their  bodies.  At  the  Bnice 
hatcheries  100  pounds  of  oatmeal  are 
cooked  and  served  the  gold  fish  every 
day.  The  fish  also  eat  or  nibble  at  a 
v.ariety  of  moss.  The  utmost  care  is 
exercised  to  keep  the  water  in  the  various 
ponds  pure.  The  frogs  see  that  the  pure 
food  law  is  complied  with  and  devour 
all  the  impurities  which  creep  in  to  the 
possible  detriment  of  the  delicate  tint  or 
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brilliant  color  of  the  gold  fishes.  The 
ponds  are  filled  by  means  of  the  wind- 
mills, the  source  being  wells  of  a  splen- 
did quality  and  apparently  unlimited 
quantity  of  water. 

The  chief  worry  and  loss  of  income  is 
the     destruction 
by  hungry  birds 
Of  the  half  mil 
lion  gold   fishe 
in   the   pond 
early  in  Jun 
only  about  one 
half    com 
through   the 
summer    to 
maturity   and 
the    market. 
Mr.   Bruce 
makes    a 
standing    of- 
fer of  $25  for 
the   destruc- 
tion    of    eacl 
omnivorous  bin 
and     traps     oi 
adjacent  post 
and    shot    gun 
always  ready  t 
hand   r  e  m  o  v 
many  of  the 

cranes  and  king-  nvmfh  c 

fishers  and  their  ■""  "*'"''  '"•  ""= ''"'' »"''  '*'' 

ilk,  but  still  the 

gold  fish  perish  by  the  hundreds  of  thou- 
sands before  they  are  ready  for  the  ship- 
ping ctn  and  the  glass  bowl. 

The  present  hatcheries  are  to  be  en- 
larged, four  more  ponds  to  be  installed, 
so  that  there  will  be  every  facility  for 
breeding  the  finest  gold  fish  in  the  world. 
By  the  policy  of  selection  a  high  standard 
is  being  bred  up  and  it  is  Mr.  Bruce's 
ambition,  which  bids  fair  some  day  soon 
to  be  realized,  to  put  on  the  market  new  ' 
and  strikingly  beautiful  specimens  of 
g;old  iish.  In  carrying  out  this  purpose, 
however,  he  realizes  that  he  is  engaging 
in  an  unprotected  industry  in  open  com- 
petition with  the  entire  world.  The 
Payne-Aldrich  tariff  law,  like  all  its  pre- 
decessors, takes  no  cognizance  of  the 
g-old  fish.  Gold  fish  breeding  is  an  in- 
dustry so  infantile  that  the  mighty  minds 
of  Congress  have  never  bothered  with  it, 
not  deeming  it  of  sufficient  importance  to 
need  protection,  although  the  output  has 


ranged  from  100.000  to  1,000,000  fishes 
each  year  for  the  past  quarter  century, 
and  $10,000,000  worth  of  gold  fish  are 
imported  each  year. 

"Notwithstanding  the  policy  of  Con- 
gress in  letting  us  blissfully  alone,  with- 
out regard  to 
tariff  duty  or 
r  e  c  iprocity 
treaty,  we  are 
selling  gold 
fishes  in  all  the 
cities  of  this 
country  and 
even  shipping 
them  to  Can- 
ada, Mexico, 
England  and 
Italy,"  says 
Mr.  B  ru  c  e. 
"Foreign  fish 
are  brought 
into  the 
"United  States  in 
competition  with 
the  home  grown 
product,  but 
,they  are  usually 
of  an  inferior 
grade.  The  diffi- 
culty of  trans- 
iLDFisH.  portation  is  an- 

arc  plainly  distinituishabi,'.  other     important 

factor  in  favor 
of  the  American-bred  fishes.  I  import 
from  300  to  400  gold  fish  every 
year  and  an  experience  this  spring  is 
typical,  I  imported  fifty  fine  specimens 
of  the  telescope  variety.  They  were 
shipped  across  the  ocean  frcm  Japan  and 
reached  .San  Francisco  in  safety.  They 
traveled  across  the  United  States  to 
Cedar  Rapids,  Iowa,  in  safety,  but  in  the 
last  80  miles,  from  Cedar  Rapids  to 
Thomburg,  the  road  was  so  rough  that 
the  eyes  of  every  one  of  those  fifty  fish 
were  knocked  off  on  the  sides  of  the  can 
as  the  train  jolted  along.  The  fact  is 
that  the  finest  Oriental  gold  fish  come 
right  from  these  Iowa  ponds  alongside 
the  Iowa  corn  and  oats  fields.  There  is 
not  a  pond  in  the  world  better  for  breed- 
ing, raising  and  coloring  gold  fish  than 
a  pond  the  bottom  and  banks  of  which 
are  black  slough  mud.  It's  another  case 
of  'made  in  Germany'  being  a  brand 
rather  than  a  gec^aphical  identification. 


A  HAPPY  FAMILY  OF  VARIOUS  SPECIES. 


for  Japanese  gold  fish  are  raised  and 
colored  better  in  Iowa  than  in  Japan." 

The  market  for  gold  fish  is  not  de- 
creasing, as  the  average  person  (missing 
the  old  fashioned  round  bowls  on  the 
parlor  center  tahle)  might  be  inclined 
to  think.  The  falling  ofT  in  the  demand 
of  individuals  has  been  offset  by  the  in- 
creased demand  of  museums  and  aqua- 
riums. Schools  are  good  customers,  while 
there  are  just  enough  old  fashioned  folks 
scattered  all  over  the  country  to  want  a 
dash  of  vibrant,  iridescent  color  in  their 
parlors  and  living  rooms  and  who  take 
pleasure  in  watching  the  glowing  httle 
bodies  glide  through  the  water  at  the  call 
of  the  crumb,  bringing  the  beautiful  in 
life  into  the  home,  even  though  it  be  in 
the  limited  confines  of  a  small  glass  bowl. 

One  of  the  striking  characteristics  of 
the  gold  fish,  that   can  not  escape  the 


notice  of  those  who  are  at  all  acquainted 
with  the  little  creature,  is  the  tenacity 
with  which  it  clings  to  life.  In  spite  of 
the  abuse  that  is  often  unconsciously 
meted  out,  in  the  way  of  negligence  in 
the  feeding  or  in  changing  the  water,  on 
the  part  of  the  possessor,  it  thrives  and 
flourishes  where  fish  of  many  another 
species  would,  in  all  probability,  succumb 
through  such  carelessness. 

This  feature  is  an  advantage  to  the 
breeder,  not  only  in  the  rearing  of  his 
finny  crop,  but  also  in  inducing  people  to 
purchase  the  same. 

The  gold  fish  is  said  to  be  of  Chinese 
origin.  From  China  it  has  been  intro- 
duced, solely  for  ornamental  purposes,  of 
course,  into  many  of  the  streams  of  Eu- 
rope and  the  United  States,  though  the 
really  fine  varieties  are  to  be  found 
nowhere  outside  of  captivity. 
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MORE  VARIETIES  OF  THE  GOLD  FISH. 


It  must  not  be  inferred  from  what  has 
just  bctn  said,  however,  that  gold  fish 
will  prosper  or  even  live  with  any  kind 
of  treatment.  If  one  is  making  a  busi- 
ness of  raising  the  species,  of  course  he 
must  understand  the  whole  matter  thor- 
oughly, and  undertake  the  work  on  a  sci- 
entific basis.  The  gold  fish  industry  is 
very  remunerative,  as  has  already  been 


indicated,  but  remunerative  only  when 
carried  on  with  patience,  knowledge  and 
common  sense. 

Some  of  the  state  fish  hatcheries, 
where  steps  are  taken  to  propagate  and 
perpetuate  favorite  species  of  game  and 
other  edible  fishes,  also  breed  gold  fish, 
though,  of  course,  no  state  government  is 
offering  them  for  sale. 


RECORD    RUN   ON   ELECTRIC   RAILWAY 

BY 


C.    B.    EDWARDS 


RETURNING  from  the  longest 
continuous  electric  railway  trip 
ever  attempted,  twenty  -  one 
citizens  of  the  city  of  L^tica 
and  officials  of  the  Oneida 
Railway  Company  were  welcomed  by  the 
populace  of  Utica  at  the  selfsame  place 
they  had  started  from  two  weeks  pre- 
viously on  their  2,000  mile  journey  in 
the  same  car.  Over  trackage  extending 
through  the  states  of  Michigan,  New 
York,  Ohio,  Indiana,  and  Pennsylvania, 
car  No.  502  sped  on  its  long  journey,  en- 
countering the  tracks  of  twenty-six  sep- 
arate railway  corporations  welded  into  a 
seamless  bond  of  rail  connection  that 
would  extend  halfway  across  the  con- 
tinent. 

No  changes  were  necessary  in  the  run- 
ning gear  and  trucks  of  the  car,  except 


the  changing  of  the  flanges  on  the 
trucks  to  conform  to  the  varying  kinds 
of  switches  and  tracks  encountered.  The 
schedule  made  out  by  Manager  Allen  of 
the  Oneida  Railway  required  that  the 
running  time  for  the  entire  journey  aver- 
age thirty-eight  miles  an  hour,  and  with 
the  four  powerful  motors  with  which  the 
car  was  equipped  this  was  easily  main- 
tained, the  car  on  some  stretches  making  _ 
sixty  miles  an  hour. 

The  result  shows  most  conclusively 
that  the  electric  railroads  of  the  country 
are  becoming  standardized  to  a  certain 
equipment  which  will  admit  of  through 
cars  being  run  from  the  Atlantic  to  the 
Pacific.  In  only  one  instance  was  it 
impossible  for  the  car  to  travel  under 
its  own  power,  that  being  in  Indiana 
where   the   current   was   of   a   different 
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voltage,  A  few  changes  along  the  Hnes 
of  the  different  roads  traversed  were  also 
required.  To  enable  the  car  to  get  out 
of  Rochester,  a  special  switch  was  re- 
quired, and  on  one  road  it  was  necessary 
to  prop  up  a  highway  bridge  at  Erie, 
Pennsylvania,  to  allow  the  big  car  to  pass 
under.  Only  in  a  single  instance  were 
the  occupants  of  the  car  in  danger  and 
that  was  when  a  member  of  the  party 
accidentally  pulled  the  emergency  lever 
and  the  car  came  to  a  dead  stop  in  front 
of  an  approaching  train.  The  inotorman 
was  equal  to  the  emergency,  however. 


and  released  his  brakes  and  threw  cai 
his  power  before  the  train  was  within  a 
hundred  feet  of  the  car.  The  detailed 
route  of  the  trip  showed  that  seventy- 
five  hours  and  fifty- six  minutes  were 
consumed  in  running  time  in  making  the 
total  distance  of  1,939.16  miles. 

The  trip  seems  to  have  proved  that  the 
electric  car  can  perform  an  equal  service 
with  the  steam  train.  The  following 
cities  were  visited:  Utica,  Rochester, 
Erie,  Pa.,  Cleveland,  Columbus,  Dayton, 
Indianapolis,  Louisville,  Ft.  Wayne,  To- 
ledo, O,,  Detroit,  Buffalo. 
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SEARCH    FOR    ELIXIR    OF    LIFE 

By 
EDFRID    BINGHAM    AND    WIL.FRED    ROQUES 


SCIENCE  has  no  more  fascinat- 
ing task  today  than  that  im- 
posed upon  itself  to  fulfill  for 
the  average  man  the  promise 
made  to  Job  after  his  years  of 
bodily  suffering  and  spiritual  anguish : 
"Thou  shalt  come  to  thy  grave  in  a  full 
age,  like  as  a  shock  of  corn  cometh  in 
his  season."  Recent  years,  and  especially 
recent  months,  have  seen  an  enthusiastic 
renewal  of  that  search  for  the  "Elixir 
of  Life"  that  has  allured  alchemists  and 
dreamers  for  centuries.  The  discovery 
of  bacteria  gave  a  fresh  impulse  to  that 
adventure;  the  elaboration  of  the  theory 
of  microbes  brought  yearly  more  encour- 
agement ;  the  creation  of  anti-toxins  that 
actually  checked  some  of  the  most 
dreaded  diseases  of  the  human  body 
spurred  the  imaginations  of  the  doctors 
and  the  public  alike;  and  the  cautious 
scientists  of  the  Pasteur  Institute  and 
other  such  places  of  research  have  felt 
that  they  were  on  the  verge  of  some 
great  discovery  that  would  startle  and 
overjoy  the  world.  There  have  been 
premature  announcements  made  by  doc- 
tors carried  away  by  their  enthusiasm, 
and  theories  about  which  learned  battles 
have  raged  and  are  still  raging.  Many 
promises  of  the  laboratories  have  not 
been  fulfilled.  The  value  of  some  anti- 
toxic remedies  is  much  disputed  by 
sceptical  practitioners.  But,  for  all  that, 
the  advance  toward  "a  full  age"  for  man 
has  been  perceptible  and  the  attack  upon 
malevolent  microbes  continues  in  full 
confidence  that  science  will  realize  at 
least  a  portion  .of  the  dream. 

The  scientific  world  in  France  is  now 
in  a  state  of  agitation  and  of  controversy 
over  the  announcement  recently  made  by 
Dr.  Eugene  Louis  Doyen,  a  famous 
physician  and  surgeon,  tliat  he  has  pro- 
duced a  therapeutic  agent  whicli  he  calls 
micolysine    and    which    he    asserts    will 


greatly  prolong  human  life  and  revolu- 
tionize the  practice  of  medicine.  This 
discovery  is  the  result  of  ten  years  of 
study  in  which  he  has  applied  the 
theories  of  Professor  Elie  MechnikoflF, 
the  venerable  head  of  the  Pasteur  Insti- 
tute, to  the  creation  of  a  new  pharma- 
copeia. In  order  to  understand  fully  the 
efforts  of  Dr.  Doyen  in  this  direction  it 
is  essential  to  review  briefly  the  mo- 
mentous discovery  for  which  Professor 
Mechnikoff  received  the  Nobel  prize  for 
scientific  research  in  1903. 

It  is  not  necessary  that  one  should  be 
a  doctor  or  a  scientist  to  have  asked 
many  times  the  question  why,  in  cases 
of  epidemic,  for  instance,  some  members 
of  a  family  will  fall  ill  while  others  will 
escape  the  disease.  It  was  upon  this  fact, 
well-known  but  hitherto  unexplained, 
that  Pasteur  began  his  epoch-making 
studies  of  the  powers  of  resistance  in  the 
living  organism.  He  found  then  that 
infectious  microbes  could  be  developed 
in  the  blood  of  certain  animals,  such  as 
the  horse,  while  it  enjoyed  apparently 
perfect  health.  There  followed  the  pro- 
duction of  anti-toxins  to  combat  diph- 
theria and  other  scourges.  But  Profes- 
sor Mechnikoff,  succeeding  Pasteur  in 
the  famous  institute,  announced  at  length 
the  vital  theory  that  in  the  human  organ- 
ism one  long  fight  is  going  on  between 
the  movable  cells  belonging  to  the  organ- 
ism and  the  evil  microbes  which  have 
invaded  it.  These  movable  cells  Pro- 
fessor Mechnikoff  named  phagocytes, 
and  the  ensemble  of  the  function  which 
assures  immunity  he  called  phagocytose. 
In  experiments  on  human  organisms,  in 
all  cases  of  the  introduction  of  infectious 
microbes,  there  has  resulted  an  accumu- 
lation, an  increase,  of  movable  cells, 
more  especially  the  white  corpuscles  of 
the  blood,  which  surround,  incorporate 
and  destroy  the  microbes.     If  rabbits  or 
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guinea  pigs,  not  first  immunized,  are 
inoculated  with  the  bacilli  of  carbuncle, 
the  microbes  find  themselves  free  in  an 
abundant  liquid  where  the  white  cor- 
puscles are  almost  powerless.  But  if  a 
similar  inoculation  is  made  in  a  rabbit  or 


a  guinea  pig  previously  vaccinated 
against  carbuncled  illness,  a  different 
sight  is  presented,  the  bacilli  being 
quickly  seized  by  the  white  globules 
which  rally  in  niunbers  at  the  spot  of 
inoculation.  In  the  interior  of  the  white 
globules,  or  phagocytes,  the  bacilli  are 
killed  in  a  more  or  less  limited  time. 
The  result  has  been  found  to  be  the  same 
in  many  maladies  which  are  now  effect- 
ually resisted  by  the  process  of  assisting 
the  white  globiiles  by  means  of  the  so- 
called  anti-toxic  substances;  but  with 
the  difference  that  certain  bacilli  are 
more  powerful  than  others,  and  the  re- 
sistance to  them  must  be  stronger  and 
more  prolonged.  The  tetanus  bacillus, 
one  of  the  most  deadly  of  all,  will  remain 
alive  a  long  time  within  the  white  globule 
that  has  devoured  it.    The  effects  of  the 


disease  may  not  appear  but  it  does  not 
follow  that  the  microbe  has  been  killed; 
and  as  soon  as  the  white  globule  under- 
goes deleterious  influence,  such  as  sudden 
heat  or  cold,  the  imprisoned  spores  liber- 
ate themselves  and  soon  give  rise  to 
mortal  tetanic  cramps.  To  the  strength- 
ening of  the  phagocytes  in  the  living 
organism,  enabling  them  to  combat  the 
microbes,  many  scientists  have  devoted 
themselves,  especially  such  men  as  Beh- 
ring.  Bail,  and  Weil,  whose  use  of 
counter-bacterial  poisons  is  believed  to 
have  advanced  perceptibly  the  fight 
which  now  absorbs  the  attention  of  the 
greater  part  of  the  scientific  world. 

Now,  right  here  is  where  the  differ- 
ence of  opinion  arises  among  the  investi- 
gators, and  where  the  present  investiga- 
tions especially  direct  themselves.  It  is 
the  theory  of  Professor  Mechnikoff,  in 
a  general  way  undisputed,  that  old  age 
is  the  result  of  the  unequal  struggle 
between  the  noble  elements  in  the  human 
organization  and  the  malevolent  microbes. 
But  there  is  dispute  over  the  exact  role 
that  the  phagocytes  play  in  this  long- 
drawn  battle.  The  phagocytes  fight 
microbes,  but  Professor  Mechnikoff  con- 
tends that  they  also  devour  the  nervous 
cells  of  the  human  organism  when  the 
latter  do  not  offer  sufficient  resistance. 
To  strengthen  the  phagocytes  would 
then,  in  his  opinion,  be  only  to  invite 
greater  dangers  by  upsetting  that  equilib- 
rium which  is  perfect  health.  But  Dr. 
Doyen  comes  forward  with  a  new  idea, 
which  is  causing  the  most  lively  disputa- 
tions in  scientific  circles.  He  asserts  that 
by  permanently  strengthening  the  phago- 
cytes, maladies  can  be  prevented,  and  that 
the  noble  elements  of  the  organism,  less 
attacked  by  microbes  and  consequently 
less  quickly  weakened,  will  become  a 
prey  to  the  phagocytes,  if  at  all,  much 
later  than  they  otherwise  wouid.  He 
has  worked  long  upon  the  idea  that  if 
the  human  body  can  be  fortified  to  suc- 
cessfully resist  the  ravages  of  tetanus, 
diphtheria,  rabies,  certain  fevers  and 
other  fatal  assaults  of  microbes,  why 
may  it  not  be  made  practically  immune. 
so  that  there  shall  be  no  scars  of  battle 
with  microbes,  and  none  of  the  weaken- 
ings that  follow  illness  and  mark  the 
deterioration  of  the  bodily  tissues  with 
advancing  years?     Not   only  cure,  but 
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prevention  was  the  aim  with  which  he 
searched  for  a  substance  that  would 
regularly  and  with  a  certain  degree  of 
permanence  increase  the  powers  of  the 
phagocytes  in  their  contests  with  mi- 
crobes. 

"It     is     feasible."     said     Professor 
Mechnikoff,   with   his   habitual   caution, 
when  questioned  concerning  Dr.  Doyen's 
discovery.      "But   I   can  scarcely  permit 
myself   to   hope   that   we   have   reached 
this  point  so  soon.    It  is  a  devious  path 
we  have  been  pursuing,  and  while  I  am 
confident  of  ultimate  success  I  must  re- 
frain from  expressing  an  exact  opinion 
until  the  data  of 
experiments  are 
more  nearly  com- 
plete." 

Dr^  Doyen  him- 
self IS  unreserv- 
edly enthusiastic. 
He  declares  that 
he  and  his  assist- 
ants  have  ob- 
-served  the  cur- 
ative effects  of 
micolysine  in  hun- 
dreds of  cases, 
and  that  among 
his  own  patients 
are  many  promi- 
nent men  who 
have  been  cured 
of  long  -  standing 
diseases  and  who 
now  use  micolys- 
ine as  a  prevent- 
ive. 

"I  cannot  yet 
consent,"  said  Dr-  Dr.  Euobhb 

Doyen,  "to  make  HchMdi«over«i.t.«b«i« 
public  the  process 

of  manufacture  of  micolysine, or  to  reveal 
its  chemical  composition.  Some  of  the 
component  parts  are  very  rare,  and  the 
compounding  of  the  substance  is  a  deli- 
cate process  requiring  the  close  attention 
of  one  thoroughly  familiar  with  the  sub- 
ject, and  in  touch  with  the  studies  that 
have  occupied  me  for  many  years.  I  will, 
however,  explain  something  of  the  char- 
acter of  my  researches  and  discoveries. 

"It  has  been  well  established  that  in 
an  organism  rendered  immune  against 
disease  the  white  globules  of  the  blood, 
the  phagocytes,  are  the  protectors  of  the 


organism  against  the  microbes.     It  has 
been  my  hope,  not  merely  to  increase  the 
number  and  the  strength  of  these  glo- 
bules to  resist  certain  attacks  of  deattly 
microbes,   but   to   render   them   perma- 
nently, or  at  any  rate  for  long  periods, 
capable  of  carrying  on  their  protective 
tasks.     To  produce  this  hyperphagocy- 
tose,  or  state  of  immunity,  I  sought  a 
substance  contained   in  the  natural   fer- 
ments.    I     had    long    investigated    the 
fermentations    of   alcohol    such    as   are 
found  in  wine  and  beer,  as  well  as  those 
in   the   putrefaction   of  butter,  and  the 
fats  of  meat  and  cheese.     Micolysine  is 
composed  of  col- 
loids.    These  are 
jelly-like  sub- 
stances which  are 
not  really  soluble, 
but  which  remain 
suspended   in 
liquids    in    infin- 
itesimal particles. 
They  are  extract- 
ed from  some  of 
the     ferments     of 
which    I    have 
spoken,    but    are 
obtained  by  such 
processes  as  make 
their  manufacture 
for     therapeutic 
purposes  at  pres- 
ent very  difficult. 
They     have     the 
power  to  destroy 
microbes,  and 
when    introduced 
into  the  organism 
Louis  DovHK.  they  stimulate  and 

v«i.am«.ns.optolon«lir<..  ^ggjgj    jjj^    phago- 

cytes,  which  are 
accustomed  largely  to  disappear  when 
their  immediate  work  is  done.  By  the 
absorption  of  micolysine  into  the  human 
system  not  only  as  a  cure  but  as  a  pre- 
ventive it  is  possible  to  ward  off  mal- 
adies, to  stimulate  the  phagocytes  in 
times  of  danger  and  to  condition  the 
body  at  any  moment  to  sustain  the 
attacks  that  are  constantly  aimed  at  it 
by  the  thousands  of  enemies  of  human 
life  that  minutely  infest  the  air,  and 
water,  and  the  food  that  nourishes  us. 

"I  will  not  attempt  to  claim  too  much, 
in  the  present  state  of  my  experiments; 
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but  I  do  say  tliat  the  use  of  tnicolysine 
will  make  possible  the  lengthening  of  the 
average  human  life  by  fifteen  or  twenty 
years.  I  know  tiiat  it  arrests  almost 
immediately  such  maladies  as  colds  in 
the  head,  sore  throat  and  grips,  and  in 
fact  most  of  the  affections  of  the  respira- 
tory passages ;  carbuncle,  eczema  and 
many  other  diseases  of  the  skin,  even 
cancer  when  used  in  connection  with 
electricity:  many  ailments  of  the  digest- 
ive passages ;  puerperal,  typhoid  and 
eruptive  fevers:  chronic  rheumatism  and 
tuberculosis.  Eliminate  these  diseases, 
not  only  by  cure  but  by  prevention,  and 
we  have  gone  a  long  way  toward  the  goal 
of  a  ripe  and  active  old  age,  i>rolonged 


beyond  the  traditional  three  score  years 
and  ten. 

"From  the  standiMint  of  the  present 
familiar  pharmacopeia,  these  therapeutic 
colloids  are  not  pharmaceutical  sub- 
stances. They  will  in  fact  cause  a  revo- 
lution in  the  old  pharmacopeia.  Micoly- 
sine  has  absolutely  no  harmful  effects, 
either  upon  an  invalid  or  a  person  in 
good  health.  It  is  administered  either 
through  the  stomach  or  hypodermically. 
More  than  this  I  am  not  at  present  ready 
to  divulge  in  any  public  manner,  though 
physicians  in  every  country  will  be  ac- 
corded every  possible  opportunity  to 
conduct  experiments  for  themselves  with 
this  cure." 


PASSING    OF    THE    STEAM    TRAIN 

By 

SAMUEL    O.    DUNN 


ON  January  8,  1902,  a  sub- 
urban train  on  the  New 
I  laven  was  nni  into  from 
the  rear  in  the  Park  Ave- 
nue tunnel  in  New  York 
City  bya  local  passenger  train  on  thcNcw 


York  Central,  the  engineer  of  which,  on 
account  of  dense  smoke  in  the  tunnel,  did 
not  sec  or  properly  read  the  block  sig- 
nals. The  sleam  and  gases  which  poured 
in  great  volumes  from  both  locomotives 
soon   filled  the  tunnel;   the  passengers. 


Shomrinii  one  o(  a 
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AN  ELECTRIC  LOCOMOTIVE 


hedged  in  by  the  walls  of  the  tunnel, 
could  not  escape;  and  fifteen  were  taken 
out  scalded  or  suffocated  to  death. 

This  accident  brought  home  forcibly 
to  the  managements  of  the  New  York 
Central  and  the  New  Haven  the  dangers 
of  running  steam  trains  through  the 
Park  Avenue  tunnel.  Advocates  of  elec- 
trification said  the  only  way  to  make  the 
tunnel  safe  was  to  electrify  it.  Electrifi- 
cation of  the  tunnel  meant  electrification 
of  the  entire  terminals  used  by  the  New 
York  Central  and  the  New  Haven,  To 
pull  the  heavy  through  passenger  trains 
of  these  roads  would  require  heavier  and 
faster  electric  locomotives  than  any  ever 
built. 

An  experimental  electric  locomotive, 
the  biggest  tip  to  that  time  in  the  world, 
was  built  for  the  New  York  Central.  In 
1904  a  speed  test  track,  electrically 
equipped,  was  laid  parallel  to  the  main 
line  of  the  New  York  Central  and  near 
Schenectady,  N.  Y.  One  day  when  the 
New  York  Central's  Empire  State  Ex- 
press, one  of  the  fastest  trains  in  the 
world,  approached  Schenectady,  running 
sixty-five  miles  an  hour,  the  engineer 
fiaw  ahead  of  him. on  the  test  track  the 
electric  locomotive  with  a  long  train  of 


coaches  hitched  to  it.  The  electric  train 
stooil  perfectly  still  until  it  and  the 
steam  train  were  nose  to  nose,  when  it 
started  full  speed.  The  steam  train, 
having  the  advantage  of  a  running 
start,  gained  on  its  rival  for  awhile, 
but  the  speed  of  the  latter  acceler- 
ated so  rapidly  that  it  never  got  far 
enough  behind  for  daylight  to  pass  be- 
tween the  rear  of  the  steam  train  and 
the  nose  of  the  electric  locomotive,  and 
in  a  few  minutes  the  electric  train  was 
neck  and  neck  with  the  steam  train,  and 
soon  was  ahead. 

Races  such  as  this  between  the  electric 
train  and  passing  steam  trains  became 
from  that  time  almost  daily  events. 
Speeds  of  eighty-five  mites  were  attained 
in  these  races,  which  covered  a  total 
distance  of  50,000  miles.  It  was  dem- 
onstrated that  the  experimental  electric 
locomotive  with  an  equal  load  could  both 
pick  up  speed  much  faster  than  the  best 
steam  passenger  locomotives  and  attain 
higher  maximum  speeds. 

The  use  of  electricity  as  the  motive 
power  of  all  railroads,  unless  some  better 
motive  power  shall  be  discovered,  seems 
now  one  of  the  certainties  of  the  future. 
The  late  E,  II,  Harriman  said  in  an  au- 
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tliorized  interview  about  three  years 
ago: 

"I  believe  that  the  railroads  will  have 
to  come  to  that  [electrification],  not  only 
for  the  purpose  of  getting  a  large  unit 
of  motive  power  and  of  distributing  it 
over  the  trainload,  but  on  account  of 
fuel.  The  great  saving  resulting  from 
the  use  of  electricity  is  apparent,  quite 
aside  from  increasing  the  tractive  power 
and  the  trainload." 

C.  S.  Mellen,  president  of  this  road, 
the  New  York,  New  Haven  &  Hartford, 
has  said :  "Looking  ahead  a  very  few 
years  on  such  portions  of  our  line  as 
that  between  New  York  and  New  Haven 
I  expect  to  see  the  steam  locomotive 
become  in  the  nature  of  a  curiosity." 

Electrification  will  not  come  today  or 
tomorrow.  It  will  be  years  before  it  is 
general  in  the  country.  But  that  it  must 
ultimately  come  seems  now  unquestion- 
able. In  Chicago  it  will  come,  no  doubt, 
as  track  elevation  has  come,  with  the  ex- 
pense distributed  over  a  period  of  years 
so  that  it  will  not  be  unduly  burdensome 
to  the  roads. 

No  one  anticipated  the  changes  that 
the  steam  locomotive,  in  less  than  a  cen- 
tury,  has   wrought.     No  one  now  can 


foretell  what  changes  the  electric  motor 
will  cause.  But  that  it  will  cause  some 
very  great  changes,  and  what  some  of 
these  will  be,  are  probably  indicated  b}' 
what  it  already  has  done. 

The  fastest  time  regularly  made  for  a 
long  distance  by  any  steam  train  in  thii 
country  is  that  of  the  Twentieth  Centur)' 
Limited  on  the  New  York  Central  and 
the  Lake  Shore,  It  averages  fifty-five 
miles  an  hour,  including  stops,  between 
Chicago  and  New  York,  A  L^ke  Shore 
train  ten  years  ago  ran  from  Chicago  to 
Buffalo,  510  miles,  in  470  minutes,  an 
average  of  64.72  miles  an  hour.  A  train 
on  the  Philadelphia  &  Reading  five  years 
ago  ran  five  miles  at  the  rate  of  over 
115  miles,  an  hour,  or  an  average  of  » 
mile  in  thirty-two  seconds. 

The  development  of  the  electric  loco- 
motives has  but  begun,  yet  tiie  contract 
for  the  locomotives  used  by  the  New 
Haven  on  its  New  York  terminals  re- 
quired that  they  must  be  able  to  run 
sixty  to  seventy  miles  an  hour  with  a 
200-ton  train ;  and  they  have  hauled  350- 
ton  trains  seventy  miles  an  hour.  We 
have  seen  that  the  first  electric  locomo- 
tive for  the  New  York  Central  made 
eighty-five  miles  an  hour.    The  electric 
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locomotive  built  for  use  in  the  tunnels 
into  the  Pennsylvania's  new  passenger 
station  in  New  York  City  has  run  ninety 
miles  an  hour.  During  the  Berlin-Zoes- 
sen  tests  in  Germany  an  electrically  pro- 
pelled train  ran  at  the  rate  of  130  miles 
an  hour.  This  speed — averaging  a  mile 
every  twenty-seven  seconds — is  the  fast- 
est ever  made  by  any  machine  for  any 
distance  in  the  world.  Probably  as  the 
electric  locomotive  is  further  developed 
it  will  attain  on  the  best  track  a  speed 
that  has  not  yet  been  approached.  One 
of  its  most  striking  characteristics  is  its 
ability  to  maintain  almost  as  fast  a  pace 
over  mountain  grades  as  on  the  level. 

The  tractive  power  of  the  steam  loco- 
motive rapidly  diminishes  as  its  speed 
increases.  The  electric  locomotive  will 
be  able  to  haul  more  cars  and  pas- 
sengers in  a  train  for  two  reasons.  It 
has  much  less  of  its  own  dead  weight 
to  carry,  owing  to  the  elimination  of  the 
tender  and  for  other  reasons.  An  At- 
lantic steam  locomotive,  with  fifty-five 
tons  on  its  drivers,  weighs  160  tons. 
One  of  the  New  York  Central's  electric 
locomotives,  with  68 J4  tons  on  the 
drivers,  and  a  tractive  power  as  great  as 
an  Atlantic,  weighs  only  94  J^  tons.  Hav- 


ing sixty-five  tons  less  of  its  own  weight 
to  haul,  it  has  that  much  more  power 
for  pulling  coaches.  Then,  the  electric 
locomotive,  unlike  the  steam  locomotive, 
is  merely  the  instrument  through  which 
is  applied  the  power  of  a  power-house 
producing  many  thousands  of  horse- 
power ;  and  therefore  it  can  maintain  a 
high  speed  for  an  indefinite  time  with 
an  approach  to  disregard  of  the  number 
of  cars  it  pulls. 

The  average  traveler  commonly  rides 
on  local  trains  or  on  through  trains  mak- 
ing frequent  stops.  The  average  speed 
of  these  trains  depends  largely  on  the 
time  lost  in  starting  and  stopping.  An 
electrically -propel  led  train,  as  was  shown 
in  the  tests  above  referred  to  on  the  New 
York  Central,  can  be  got  under  full 
speed  much  quicker  than  a  steam  train  of 
the  same  number  of  cars,  and  can  there- 
fore maintain  a  much  higher  average 
speed  while  making  numerous  stops. 

Reference  has  been  made  already  to 
the  danger  of  running  steam  locomotives 
through  tunnels.  This  was  one  of  the 
main  causes  of  the  electrification  of  the 
New  Haven's  and  the  New  York  Cen- 
tral's terminals  in  New  York,  and  of  the 
electrification   by   the   Grand   Trunk   in 
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1909  of  its  Samia  tunnel,  under  the  St. 
Clair  River.  In  1904  a  Grand  Trunk 
freight  train  parted  in  this  tunnel,  and 
six  employes  who  were  unable  to  get  out 
were  suffocated  by  the  gases  from  the 
engine.  There  are  tunnels  in  all  parts  of 
the  United  States  that  can  be  made  safe 
only  by  electrification. 

In  case  of  a  rear  end  collision  the 
energy  that  propels  the  electric  train  can 
be  shut  off  instantly,  while  the  steam 
locomotive,  with  1,500  to  2,000  pounds 
of  coal  heated  to  incandescence  in  its 
fire  box,  is  apt  to  set  fire  to  cars  or  other 
combustible  material.  There  is  always 
more  or  less  danger  of  the  explosion  of 
the  boiler  of  the  steam  locomotive,  carry- 
ing steam  at  high  pressure.  Steam  trains 
must  be  heated  by  si  earn  conveyed 
through  pipes  from  the  locomotives  or 
by  stoves  and  in  case  of  a  wreck  pas- 


sengers are  in  peril  of 
being  scalded  or  burned.  I 
saw  a  wreck  on  the  Chi- 
cago &  Alton,  near  Mar- 
shall, Mo.,  in  1901. in  which 
twenty-one  people  were 
killed  and  fifty-three  in- 
jured, all  by  scalding.  No 
more  pitiable  sight  ever 
was  witnessed.  Danger 
from  this  source  is  re- 
moved by  the  use  of  the 
electric  heater. 

The  danger  of  derail- 
ment is  less  under  electric 
than  steam  operation  be- 
cause of  the  elimination  of 
the  unbalanced  reciprocat- 
ing parts  of  the  steam  loco- 
motive, which  tend  to  lift 
the  engine  from  the  track, 
and  of  the  absence  of  the 
hammer  blow  of  the  steam 
locomotive  which,  especial- 
ly in  cold  weather,  fre- 
cjuently  causes  broken  rails, 
Klectrification  makes  pos- 
sible the  installation  of  the 
most  improved  block  sys- 
tems, and  does  away  with 
the  smoke  which  tends,  es- 
pecially in  foggy  weather, 
to  obscure  signals.  The 
nv  vi.KK.  motors  on  New  York  Sub- 

way cars  are  so  arranged 
that  if  the  handle  con- 
trolling the  power  be  released  the  power 
is  at  once  cut  off  the  train,  and  if  a 
motorman  should  die  suddenly,  or,  in 
the  face  of  imminent  danger,  lose  his 
head  and  drop  the  handle,  his  train 
would  be  brought  quickly  to  a  stand. 
The  Boston  Elevated  has  a  device  that 
cuts  the  power  from  trains  and  sets  the 
air-brakes  in  case  two  trains  get  into  the 
same  block.  The  New  York,  New 
Haven  &  Hartford  has  switches  in  the 
signal  towers  of  its  New  York  terminals 
by  which  power  can  be  cut  off  a  train 
that  enters  a  closed  block,  while  on  a 
steam  line  if  a  block  operator  lets  two 
trains  get  into  one  block  he  may  be 
helpless  to  prevent  an  accident.  By  sim- 
ilar means  the  electric  current  cotild  be 
cnt  off  an  entire  division  where  the  dis- 
patcher foresaw  that  otherwise  there 
would  be  a  collision,  whereas  on  a  steam 
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road,  under  these  conditions,  an  accident 
might  not  be  preventable. 

Perhaps  It  was  tlie  irony  of  fate  that 
just  three  days  after  the  first  electric 
train  pulled  out  of  the  Grand  Central 
station,  a  passenger  train  drawn  by  two 
electric  locomotives  left  the  track  on  a 
curve  near  Woodlawn  while  running 
sixty  miles  an  hour;  the  coaches  were 
dragged  along  the  roadbed  until  they  . 
toppled  over  on  their  sides ;  twenty-four 
passengers  were  killed  and  143  injured. 

To  find  out  what  was  the  cause  of  this 
accident  the  same  locomotives  were  again 
hitched  to  a  train  of  old  cars  carry- 
ing W.  C.  Brown,  then  senior  vice-presi- 
dent and  now  president  of  the  New  York 
Central,  and  others,  and  was  repeatedly 
driven  over  the  same  track  by  the  same 
motorman  at  sixty  miles  an  hour;  but  no 
accident  resulted,  and  to  this  day  the 
cause  of  the  wreck  is  not  known.  As  no 
other  serious  accident  has  happened  on 
electrified  lines,  this  one  has  about  ceased 
lo  be  charged  against  electrification. 

There  are  some  dangers  peculiar  to 
electric  transportation,  owing  to  tiie 
presence  of  an  electric  conductor  convey- 
ing power.  These  dangers  are  especially 
great  where  the  conductor  is  an  expose<l 
third  rail.  But  the  experience  of  the 
New  York  Central  and  other  lines  has 


shown  that  the  third  rail  may  be  so 
protected  as  to  be  a  source  of  little  or 
no  danger  to  either  employes  or  travel- 
ers. 

People  living  in  the  country  and  in 
towns  have  little  idea  of  the  public  senti- 
ment that  the  smoke  nuisance  in  such 
cities  as  Cleveland,  Pittsburg  and  Chi- 
cago has  created  in  favor  of  electrifica- 
tion of  railroad  terminals.  Chicago  is 
the  largest  railroad  center  in  the  world. 
About  1,500  trains  enter  and  depart  from 
it  daily.  Yet  it  is  stated  there  are  only 
about  600  locomotives  in  the  city,  as 
compared  with  11,000  stationary  power 
plants;  and,  according  to  a  city  com- 
mission that  recently  investigated  the 
subject,  the  railroads  use  only  thirteen 
per  cent  of  the  coal  burned  in  Chicago 
and  produce  only  ten  per  cent  of  the 
smoke. 

But  the  public  has  a  right  to  demand 
that  the  smoke  nuisance  in  cities  be 
abated  as  far  as  practicable ;  and  that 
railroads  shall  do  their  part.  Now  it  is 
stated  by  those  who  have  investigated 
the  subject  that  the  abatement  of  smoke 
from  stationary  plants  burning  bitumin- 
ous coal  is  practicable  through  the  in- 
stallation of  suitable  boilers  and  furnaces 
and  the  exercise  of  care  in  firing:  but 
it  appears  that  to  prevent  a  steam  loco- 
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motive  burning  bituminous  coal  from 
smoking  badly  often  is  impracticable, 
lilectrification  would  reduce  the  nuisance 
of  smoke  from  locomotives  in  three 
ways.  Coal,  after  electrification,  would 
still  be  burned  in  power  houses ; 
but  it  is  estimated  by  eminent  au- 
thorities that  if  all  the  railroads  of 
the  United  States  were  electrified  the 
power  required  by  them  now  could 
be  produced  by  the  burning  in  power 
houses  of  one-half  of  the  coal  burned 
in  locomotives  at  present.  In  a 
large  power  house  the  firing  of  the  fur- 
naces could  be  so  done  as  to  reduce  to 
the  possible  minimum  the  smoke  from 
the  reduced  amount  of  coal  that  was 
burned.  The  power  houses  would  be 
situated  remote  from  residence  and  busi- 
ness districts,  and  the  gas  and  smoke 
from  their  smoke  stacks  would  be  dis- 
charged high  into  the  air.  The  Illinois 
Central,  for  the  electrification  of  whose 
terminals  in  Chicago  there  has  recently 
been  a  great  deal  of  agitation,  has  begun 
burning  coke  in  Chicago  to  abate  the 
part  of  the  smoke  nuisance  for  which  it 
is  responsible. 

Physicians  say  that  the  smoke  and  gas 
in  the  atmosphere  of  many  cities  injure 
the  health  of  many  thousands  of  people. 
They  make  it  hard  to  keep  the  person 
clean  and  largely  increase  laundry  bills. 


They  cause  heavy  damage  to  goods  in 
stores  and  the  furnishings  of  homes.  By 
killing  the  vegetation  along  drives  and 
in  parks,  and  blackening  the  walls  of 
buildings,  they  defeat  the  proper  ambi- 
tion that  has  developed  in  so  many  places 
in  recent  years  to  beautify  American 
cities.  Electrificalion  of  railroad  ter- 
minals alone  will  not  ^o  far  toward  mak- 
.ing  Pittsburg  or  Chicago  as  clean  or 
beautiful  as  New  York — where  no  bi- 
tuminous coal  is  burned — Paris  and 
others  of  the  world's  show  places ;  but 
as  a  part  of  a  general  scheme  for  sup- 
pressing the  smoke  nuisance  it  will  do 
its  part  toward  this  end.  It  would,  how- 
ever, be  plainly  and  grossly  unfair  for 
the  public  to  require  the  railroads  to 
abolish  at  heavy  expense,  the  relatively 
small  part  of  the  smoke  nuisance  for 
which  they  are  responsible  before  manu- 
facturers, owners  of  office  buildings,  etc., 
shall  have  been  compelled  to  abolish,  at 
relatively  small  expense,  the  large  part  of 
the  nuisance  for  which  they  are  respon- 
sible. 

Electrification  will  greatly  increase  the 
comfort  and  pleasure  of  travel.  Who 
has  not  had  the  enjoyment  of  a  railroad 
trip — along  the  Hudson,  or  over  the 
Rockies,  perhaps — marred  by  smoke, 
soot  and  cinders  from  the  locOTnotive, 
obscuring   scenery,   soiling   person   and 
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clothes  and  filling  nostrils 
and  eyes? 

Electrification  will  serve 
the  convenience  as  well  as 
the  comfort  of  travelers. 
It  is  believed  it  will  in- 
crease the  reliability  of 
train  service.  Statistics  of 
the  Manhattan  Elevated 
for  November,  1900,  to 
March,  1901,  under  steam 
operation,  and  for  Novem- 
ber. 1905,  to  March,  1906, 
under  electrical  operation, 
show  that,  under  electrical 
operation,  the  number  of 
cars  per  train  and  the 
scheduled   speed   of  trains  '**"'  ^""^ 

were  both  increased,  while  ibcyamio 

the  number  of  late  trains 
was  reduced  fifty  per  cent. 
Whatever  tends  not  only  to  increase  the 
average  speed  of  passenger  trains,  but 
also  to  reduce  the  number  that  are  late, 
will  be  welcomed  by  the  traveling  public. 

One  of  the  marked  advantages  of  elec- 
tric over  steam  operation  is  its  flexibility. 
It  costs  about  as  much  to  run  a  steam 
engine  with  one  car  hitched  to  it  as  to 
run  it  with  three  or  four ;  and  therefore 
the  cost  of  running  frequent  steam  pas- 
senger trains  except  where  the  traffic  is 
very  dense  is  prohibitive.  On  electric 
lines  the  expense  for  power  is  about  the 
same  whether  a  single  motor  car  is  run 
every  fifteen  minutes  or  a  four-car  train 
is  run  every  hour.  The  more  rapid  ac' 
celeration  of  trains  under  electric  opera- 
tion also  enables  them  to  maintain  a 
high  average  speed  while  making  numer- 
ous stops.  Electrification  of  steam  roads 
will  therefore  subserve  the  convenience 
of  the  traveling  public  by  giving  it  both 
more  frequent  train  service  and  more 
stations  where  trains  can  be  boarded. 

Freight  traffic  became  badly-  congested 
in  1906  and  1907  because  we  had  out- 
grown, the  facilities  for  handling  it.  The 
lateMr.Harriman  said  that  electrification 
was  the  remedy  for  this  situation.  His 
great  rival,  James  J.  Hill,  is  making  a 
practical  trial  of  this  remedy  by  electri- 
fying the  Cascade  tunnel  of  the  Great 
Northern  in  Washington.  This  single 
track  tunnel  isl4,400  feet  long  and  is  240 
feet  higher  at  the  eastern  than  at  the 
western  end.     Its  maximum  capacity  for 


handling  freight  by  steam  had  been 
reached,  despite  the  use  of  the  most 
powerful  locomotives  built  and  the  long- 
est trains  practicable  under  steam  op- 
eration, and  no  more  traffic  could  be  got 
over  the  road  than  could  be  got  through 
the  tunnel.  It  was  expected  that  the  elec- 
tric locomotives  would  be  able  to  pull 
heavier  trains  and — owing  to  their 
greater  capacity  for  maintaining  speed  on 
steep  grades  and  the  smaller  headway 
under  which  they  can  be  run — more  of 
them,  thus  relieving  the  congestion  on 
the  whole  lines. 

Recently  the  Spokane  &  Inland  Em- 
pire, an  electric  road  in  Washington, 
demonstrated  the  capacity  of  its  electric 
'locomotives  to  pull  heavy  freight  trains  , 
by  hauling  the  long  Floto-Sells  circus 
train  along  its  line — the  first  time  a 
circus  outfit  ever  was  hauled  by  electric 
traction.  The  Grand  Trunk  is  pull- 
ing heavy  freight  trains  by  electricity 
through  its  tunnel  under  the  St.  Clair 
River  at  Samia,  Canada,  which  is  the 
longest  submarine  tunnel  in  this  country. 

The  length  of  a  freight  train  hauled 
by  a  single  steam  locomotive  is  limited 
by  the  strength  of  the  draft  gear,  and 
steam  locomotives  cannot  be  distributed 
to  very  good  advantage  throughout  a 
long  train  because  no  means  is  available 
for  controlling  their  effort  simultaneous- 
ly, although  the  Harriman  lines  some- 
times use  four  steam  locomotives  to  pull 
a  single  freight  trr.in  over  th?  mountains. 


SfKED  TEST  BETWEEN  .' 


I   LOCOMOTIVE, 


If  freight  cars  were  eqiiippetl  with  con- 
trol-wirmff  and  control-couplers,  numer- 
ous electric  locomotives  all  operated  by 
a  single  engineman  by  multiple-unit  con- 
trol, could,  the  advocates  of  electrifica- 
tion say,  be  distributed  throughout  a 
train ;  and  freight  trains  far  longer  than 
any  now  known  could  be  satisfactorily 
operated.  Furthermore,  the  electric  loco- 
motive can  exert  its  maximum  tractive 
power  at  a  speed  of  thirty  miles  an  hour, 
while  the  largest  steam  locomotives  can-  • 
not  develop  their  maximum  tractive 
power  at  more  than  ten  miles  an  hour. 
The  extent  to  which  longer  freight  trains 
run  at  so  much  higher  speeds  would  in- 
crease the  amount  of  business  that  could 
be  liandjed  on  existing  tracks  is  obvious. 
However,  electric  locomotives  until  re- 
cently were  used  in  heavy  freight  service 
only  for  pulling  trains  through  tunnels. 
The  Westinghouse  Company  have  made 
some  electric  locomotives  for  freight 
service  on  the  New  Haven  between  \ew 
York  City  and  Stamford,  Conn. 

Electrification  would  make  it  prac- 
ticable to  furnish  more  frequent  freight 
service,  for  the  same  reason.s  that  it  would 
make  it  practicable  to  furnish  more  fre- 
quent passenger  service.  The  amount  of 
this  so-called  "package"  business  that 
could  be  built  up  by  the  railroads  by 
operating  freight  cars  equipped  with 
electric  motors  that  could  be  run  singly 
or  in  trains  undoubtedly  would  be  very 


large  in  populous  parts  of  the  country. 

The  steam  railroads  of  the  United 
States  cmjjloy  over  1,600.000  men.  It  is 
an  interesting  and  important  question 
what  effect  electrification  would  have 
on  them.  Primarily,  it  would  reduce  the 
number  of  enginemen,  both  because  it  is 
estimated  that  one  electric  locomotive 
couk!  do  the  work  of  two  steam  locomo- 
tives, and  because  one  man  instead  of 
two  would  be  required  to  run  each  en- 
gine. It  would  reduce  the  number  of 
men  required  to  repair  locomotives.  In 
proportion  as  it  increased  the  length  of 
trains,  it  would  reduce  the  number  of 
trainmen  needed.  By  promoting  the  use 
of  automatic  electric  signal  systems  it 
would  tend  to  eliminate  block  system 
operators.  On  the  other  hand,  employ- 
ment for  a  good  many  men  would  be 
created  in  power  houses,  and  in  propor- 
tion as  more  frequent  passenger  and 
freight  service  was  afforded  the  number 
of  trainmen  required  would  be  increased. 
Here,  as  elsewhere,  the  introduction  of 
improved  machinery  might  work  a  tem- 
porary disadvantage  to  labor,  but  in  the 
long  run  would  probably  cause  more  men 
to  be  employed  at  equal  or  higher  wages. 

There  are  about  4.S,000  miles  of  elec- 
tric interiirban  and  street  railways  in  the 
United  States.  Most  of  them  do  only  a 
local  passenger  business,  although  some 
handle  through  passenger  and  freight 
business.  A  correspondent  for  one  of  the 
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Chicago  newspapers  some  time  ago 
made  a  trip  almost  entirely  by  trolley 
from  Chicago  to  New  York.  If  we  may 
judge  by  past  experience,  electrification 
of  steam  roads  would  be  accompanied  by 
the  rapid  absorption  by  them  of  the  inler- 
urban,  and  even  of  the  street  railway 
lines.  On  its  Nantasket  Beach  line  the 
New  York,  New  Haven  &  Hartford 
made  in  1894  the  first  electric  installation 
by  a  steam  road  in  this  country.  It  has 
since  extended  electricity  to  a  number  of 
other  lines,  including  its  terminals  in 
New  York  City.  Meantime,  it  has  got 
control  of  a  large  mileage  of  interurban 
lines  and  .street  railways,  both  to  rid 
itself  of  their  competition  and  for  use 
as  feeders.  C.  S.  Mellen,  president  of 
the  New  Haven,  has  indicated  that  it  is 
his  purpose  to  electrify  other  steam  lines 
of  the  New  Haven,  and  to  connect  these 
and  the  controlled  interurban  lines  with 
street  railways,  so  that  a  through  passen- 
ger returning,  say,  from  the  South  or 
West,  to  his  home  in  Boston,  perhaps, 
or  New  Haven,  can  be  set  down  at  the 
door  of  his  own  house  without  changing 
cars.     This  suggests  that  the  time  may 


come  when  the  farmer  in  Missouri  or 
Kansas  can  load  his  wheat  or  cattle  on  a 
freight  car  in  his  barnyard  and  ship  it 
in  the  same  car  directly  to  the  stockyards 
in  Kansas  City  or  Chicago. 

The  question  regarding  electrification 
that  is  uppermost  in  the  minds  of  the 
managements  of  steam  roads  is  whether 
it  will  pay.  It  has  been  estimated  that 
it  would  cost  an  average  of  $7,050  per 
mile  to  electrify  all  the  steam  railroads 
of  the  United  States,  or,  on  the  basis  of 
the  mileage  on  June  30,  1907,-230,000 
miles— about  $1,620,000,000.  Lewis  B. 
Stillwell  and  Henry  St.  Clair  Putnam 
have  estimated  that  the  reduction  in 
operating  expenses  would  be  eighteen 
per  cent,  or,  on  the  basis  of  the  expenses 
in  1907,  about  $315,000,000  annually.  It 
has  been  estimated  that  the  saving  on 
coal  would  be  fifty  per  cent,  or,  on  this 
single  item,  $90,000,000  to  $100,000,000 
annually.  If  these  figures  were  unques- 
tionably correct  they  would  demonstrate 
that  the  railroad.s  could  make  no  more 
profitable  investment  than  in  electrifica- 
tion. But  the  estimates  given  have  been 
severely  criticised.     Some  experts  have 
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contended  that  the  reduction  in  operating 
expenses  would  not  be  more  than  five, 
or  perhaps  only  three  per  cent,  which 
would  not  pay  interest  on  the  investment. 
It  is  also  contended  that  the  cost  of  elec- 
trification would  be  much  larger  than  its 
advocates  have  estimated. 

The  question  of  whether  electrification 
will  pay  is  not,  however,  merely  a  ques- 
tion of  how  much  it  will  cost  and  how 
much  it  will  reduce  present  operating  ex- 
penses. Owing  to  the  rapid  growth  of 
traffic  there  mu.st  be  within  the  next  few 
years  a  great  increase  in  transportation 
facilities.so  the  real  question  to  be  settled 
is  whether  a  large  share  of  the  capital  can 
be  more  economically  invested  in  electri- 
fication, or  whether  it  shall  all  be  spent 
in  buying  new  steam  equipment  and  in 
building  the  additional  tracks  that  steam 
operation  will  require. 

There  is  slill  another  important  phase 
of  the  problem.  Because  of  the  greater 
comfort,  frequency  and  convenience  of 
the  service  aflforded,  electric  operation 
always  creates  new  traffic ;  and  electric 
interurban  roads  not  only  build  up  new 


business,  but  for  hauls  of  ten  miles  or 
less  attract  from  the  steam  roads  from 
75  to  90  per  cent  of  their  local  business. 
In  1895  the  Lake  Shore  &  Michigan 
Southern  carried  203,000  passengers  be- 
tween Cleveland  and  Oberlin  and  inter- 
inediate  points.  The  Cleveland,  Elyria  & 
Western,  an  electric  line,  was  built,  and 
in  1902  the  steam  road  hauled'  only 
91,76!  passengers,  while  the  electric  road 
carried  3.000.000.  In  1895  the  Nickel 
Plate  carried  42,526  passengers  between 
Cleveland  and  Lorain  and  intermediate 
points.  In  1902  the  Nickel  Plate  carried 
less  than  10,000  passengers  between 
these  points,  and  the  Lake  Shore,  a  new 
electric  line,  carried  3,896,902.  If  the 
electric  lines  are  consolidated  into  trunk 
lines  they  will  become  severe  competi- 
tors for  through  as  well  as  local  business. 
On  the  other  hand,  if  the  steam  roads 
shall  electrify  they  will  get  the  benefit 
of  the  increase  in  business  and  will  not 
have  their  business  attracted  from  them. 
The  interurban  roads  probably  would 
then  become  merely  feeders  of  the  steam 
roads. 
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DURING  the  past  decade  an 
average  of  about  one  hundred 
persons  a  day  have  been 
killed  by  earthquakes,  floods, 
and  volcanoes.  The  list  of 
catastrophes  includes  those  at  Guatemala, 
Martinique,  St.  Vincent,  Galveston,  San 
Francisco,  Valparaiso,  Jamaica,  Karta- 
ghan,  India,  Calabria,  and  Messina. 
In  other  words  these  awe-inspiring 
outbursts  of  nature  are  actually  so 
common  that  several  of  the  de.structive 
calamities  of  the  last  ten  years  are  al- 
ready forgotten  by  the  general  public. 
Unless  the  destroying  force  happens  in 
the  next  decade  to  sweep  away  some 
large  and  important  center  of  modern 
life  many  other  calamities  will  add  their 
quota  to  the  historic  death  list  of  over 


thirteen  million  human  beings  and  attract 
only  the  casual  mention  of  a  newspaper 
headline,  possibly  not  even  in  an  im- 
portant part  of  the  paper.  Many — thou- 
sands and  thousands  when  we  include  the 
little  ones — will  occur  altogether  un- 
noticed except  by  the  immediate  sufferers. 
Startling  as  all  this  sounds,  even  the 
earthquake  and  the  volcano  is  really 
quite  a  matter-of-course  episode  in  the 
continuous  history  of  the  earth  we  live 
on.  Volcanic  eruption,  flood,  or  earth- 
quake— no  part  of  its  surface  is  immune 
to  all  of  them.  In  the  opinion  of  scien- 
tific observers  the  list  of  recent  calami- 
ties might  almost  as  easily  have  included 
Boston,  New  York,  or  London  as  San 
Francisco,  Messina,  and  Paris.  But  the 
very  knowledge  that  suggests  this  start- 
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ling  possibility  suggests  at  the  same  time     direct  Ihe  lava  fiow  of  an  erupting  vol- 


hardly  less  surprising  escape  from 
many  of  Us  worst  aspects, — namely,  that 
every  important  upheaval  could  be  pre- 
dicted with  sufficient  accuracy  practically 
to  eliminate  the  loss  of  life,  and-  could 
be  prepared  for  by  the  erection  of  build- 
ings that  would  be  practically  proof 
against  the  shock  of  an  earthquake  ami 
by  the  working  out  of  engineering  prob- 
lems whose  solution  would  control  and 


cano.     Man,  in  short,  will  never  be  able 
to  prevent  such  upheavals,  but  it  is  at 
least  well  within  the  hmit  of  possibilities 
that  he  will  be  able  to  predict  their  com- 
ing and  greatly  lessen  their  effects  upon 
human  life  and  property.    Granting  that 
the   study  of  these   phenomena,   in   the 
modern  sense  of  detailed,  minute,   and 
long  continued  investigation,  is  still   in 
its  infancy,  it  is  already  established  that 
volcanoes  give  warning  of 
their    eruptioiw    and    that 
buildings   may   be   erected 
that     will     survive     earth- 
quakes.      Soufriere     gave 
such     indications     fully     a 
year  before  its  destructive 
outbreak.    A  large  propor- 
tion of  the  forty  thousand 
persons    immolated    by 
Mont  Pelee  might  have  es- 
caped  if  they  had   heeded 
the  advice  of  scientists  who 
predicted  the  eruption.     In 
the  case  of  a  preliminary- 
eruption   of    Mt,    Etna    in 
1908    Mr.    Frank    Alvord 
Ferret,   an   American    vol- 
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canolog:ist,  had  so  ac- 
curately scheduled  the 
eruption  that  he  was 
able  to  arrive  at  the 
crater,  very  much  as 
if  he  had  made  an  ap- 
pointment, just  in 
time  to  photograph 
the  beginning  of  the 
upheaval  before  he 
was  compelled  to  save 
himself  and  his  nega- 
tives by  flight  to  a 
safer  location. 

This  study  of  earth 
movements  is  literally 
a  new  science,  already 
sufficiently  established 
to  claim  its  place 
among  the  ethers,  but 
still  too  young  to  have 
attracted  the  many 
million  dollar  invest- 
ments that  would  be 
needed  to  provide 
equipment  and  work-  ...=... u.^-, 

ers  for  a  comparative 
study  of  the  entire  world  surface.    As  de- 
fined recently  by  Professor  T.  A.  Jaggar, 
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a  volcanologist  who  is 
also  head  of  the  de- 
partment of  geology 
in  the  Massachusetts 
Institute  of  Technol- 
ogy, it  "is  not  truly 
either  geology  or 
geography,  but  a  de- 
partment which  might 
well  be  given  the 
name  of  geonomy,  or 
earth  knowledge,"  It 
deals,  in  short,  not 
with  the  secrets  of  the 
past  a.s  revealed  by 
historical  geology,  but 
with  the  living  proc- 
esses of  the  immedi- 
ate present.  To  place 
it  on  a  working  basis 
would  require  a  chain 
of  observatories  in- 
cluding New  York, 
I'orto  Rico,  the  Canal 
Zone,  Alaska,  the 
Aleutian  Islands,  the 
Philippines,  Hawaii, 
Scotland,  and  Sicily.  Such  a  chain 
of    observatories    would    complete    for 
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coming  manifest.  The  gov- 
ernments of  the  world  are 
at  least  taking  the  matter 
into  consideration.  In  this 
country  both  the  American 
Philosophical  Society  and 
the  Geological  Society  of 
America  are  endeavoring 
to  interest  government  and 
private  enterprise  with  a 
view  to  obtaining  a  foun- 
dation that  will  eventually 
treat  earthquake  and  vol- 
canic phenomena  with  the 
same  scientific  accuracy 
that  makes  the  work  of  the 
meteorological  bureau  a 
constant  saving  of  what 
would  be  the  incalculable 
expense  of  unpredicte<i 
blizzards,  tornadoes,  and 
other  natural  phenomena 
that  the  world  not  so  very 
long  ago  considered  quite 
as  much  beyond  the  possi- 
bility of  systematic  predic- 
tion. 

Misleading   as    it    is    to 
think     of     the     earth     as 
"solid,"  the  idea  is  so  nat- 
.    ural  that  science  today  pre- 
sents the  curious  condition 
of  knowing  more  about  the 

hivo  been  praclicalJr  uninjured.  movements  of   the   StarS    in 

their  courses  than  about 
the  earth  as  a  whole  what  Japan  has  the  movements  of  the  earth  under  our 
already  done  for  her  own  island  empire,  feet.  We  are  more  interested  in  the 
It  would  co-operate  in  the  studies  now  possibility  that  on  the  planet  Mars  a 
going  forward  in  Japan  with  the  object  population  of  "thinking  organisms"  is 
of  reducing  earthquake  prediction  to  an  actively  at  work  combating  its  own  ex- 
exact  science.  It  would  also  undoubtedly  tinction  by  the  natural  processes  of  that 
lead  to  a  wider  adoption  of  the  principles  planet  than  in  the  possibility  of  combating 
of  building  construction  that  Japanese  at  home  the  destructive  processes  of  the 
engineers  have  already  successfully  ap-  planet  on  which  we  live.  Unwittingly, 
plied  to  earthquake  territory.  as  in  the  denudation  of  our  forests  and 
Outside  of  Japan  the  work  is  still  en-  perhaps  even  at  the  present  moment  in 
tireiy  in  the  hands  of  individual  investi-  our  engineering  activity  in  the  seismic, 
gators  supported  either  by  the  geological  or  earthquake,  region  of  the  Canal  Zone, 
department  of  an  occasional  university  we  are  often  busily  at  work  aiding  these 
or  by  such  individual  aid  as  that  repre-  destructive  processes  to  pile  up  future 
sented  by  the  Volcanic  Research  Society  trouble  for  our  descendants.  But  we 
of  Springfield,  Mass.,  where  a  group  of  have  at  least  determined  that  nature, 
public  spirited  citizens  have  combined  to  from  stars  to  bacteria,  is  governed  by 
finance  Mr.  Ferret's  remarkable  series  of  discoverable  laws,  by  whose  study  it  is 
investigations.  Both  in  this  country  and  possible  for  it  man  to  predict  the  course 
Europe,  however,  a  wider  interest  is  be-  of  coming  events,  and  it  is  apparently  be- 
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yond  the  bounds  of  reason  that  the  move- 
ments of  the  "sohd  earth"  are  not  con- 
ducted according  to  laws  equally  uniform 
and  equally  amenable  to  human  codifica- 
tion. Meantime  we  can  no  longer  com- 
fort ourselves  with  the  false  notion  that 
such  upheavals  as  the  earthquake  or  vol- 
cano are  sporadic ;  nor  safely  forget,  be- 
cause it  is  only  once  in  a  considerable 
time  that  a  large  city  is  suddenly  wiped 
out  of  existence,  that  smaller  places  are 
being  wiped  out  with  calm  and  inevitable 
regularity.  It  is  the  growth  of  the  large 
city  that  emphasizes  the  need  of  precau- 
tionary measures.  And  the  fact  is  also 
beginning  to  be  realized  that  the  actual 
expense  of  developing  a  science  of  pre- 
diction and  amelioration  would  at  most 
be  a  mere  drop  in  the  bucket  compared 
with  the  vital  and  industrial  losses  that 
result  from  a  single  great  calamity,  to 
say  nothing  of  increased  insurance  *and 
the  tremendous  expense  of 
rebuilding  a  demolished 
city. 

Little  as  is  actually 
known  about  the  processes 
of  the  earth,  there  are  four 
general  groups  of  activities 
that  are  just  as  constantly 
in  motion  today  as  they 
were  in  the  prehistoric 
periods — erosion,  sedimen- 
tation, deformation,  and 
eruption.  Any  one  of  these 
is  capable  of  producing  dis- 
aster, for  the  earth  labors 
without  the  slightest  con- 
sideration for  whatever 
human  beings,  their  fami- 
lies or  cities  may  be  in  the 
way  of  its  operations.  Until 
this  planet  becomes  dead 
like  the  moon  these  activi- 
ties must  continue  and  per- 
haps the  most  generally  ac- 
cepted theory  is  that  they 
depend  fundamentally  on 
the  cooling  of  the  interior 
of  the  earth  and  the  inevi- 
table struggle  of  the  outer 
crust  to  adapt  itself  to  a  de- 
creasing inside  body.  It  is, 
one  might  say,  like  a  fat 
man  growing  too  small  for 
his  overcoat :  the  outer  cov-  . 
ering  wrinkles,  and  as  the 


outer  covering  of  the  earth  is  a  crust 
some  thirty  or  forty  miles  thick  a  great 
many  things  happen  that  produce  the  re- 
markable consequences  that  we  cheerfully 
class  together  as  physical  geography. 
More  than  that  the  action  of  the  earth's 
surface  is  influenced  by  the  gravitational 
pull  of  the  sun  and  moon  according  as 
they  are  more  or  less  distant. 

One  may  theorize  indefinitely  The 
fact,  altogether  untheoretical,  remains 
that  the  earth  is  an  active  body,  that  in 
certain  places  its  activities  are  open  to 
the  investigation  of  any  man  brave 
enough  and  skillful  enough  to  undertake 
it,  and  that  the  opportunity  for  daring, 
devil-may-care  adventure  in  this  newly 
opened  field  of  science  is  quite  in  propor- 
tion to  the  immense  good  to  humanity 
that  a  growing  number  of  keenly  intelli- 
gent and  scientifically  able  men  believe 
would  come  out  of  it.     Man  at  present 
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knows  practically  nothing  of  the  actual 
condition  of  things  a  few  miles  under  his 
feet ;  nor,  despite  the  sensational  sug- 
gestions tliat  have  been  made  in  that  di- 
rection, is  it  at  all  practicable  for  him 
to  bore  a  hole  in  the  surface  deep  enough 
to  provide  useful  information.  Nature, 
in  fact,  has  already  bored  such  holes  for 
us  in  every  active  volcanic  region  and 
we  have  so  far  taken  practically  no  ad- 
vantage whatever  of  these  living  labora- 
tories in  which  the  processes  of  earth 
fauil<ling  are  in  actual  operation.  We 
have,  it  is  true,  tried  to  look  down  the 
craters  of  volcanoes,  and  Empedocles, 
who  first  taught  that  the  interior  of  the 
earth  is  of  molten  matter  rather  than 
fire,  is  traditionally  supposed  to  have 
tumbled  into  Etna  some  four  hundred 
and .  twenty-three  years  before  the  be- 
ginning of  the  Christian  Era.  But  it  is 
only  within  the  last  half  century  that  it 
has  occurred  to  us  that  a  scientific  analy- 
sis of  the  gases  and  other  products  that 
come  out  of  the  crater  would  in  the  long 


run  afTord  information  about  the  interior 
of  the  earth  in  the  same  manner  that 
chemistry  applied  to  the  light  of  the  stars 
has  afforded  a  still  increasing  volume  of 
knowledge  about  the  composition  of  the 
solar  system.  To  collect,  item  by  item 
and  year  by  year,  the  facts  that  chemical 
and  physical  science  would  bring  to  light 
if  applied  to  conditions  at  the  various 
openings  in  the  earth  surface  of  a  vol- 
canic region  is  therefore  one  of  the  first 
problems  of  geonomy — a  problem  whose 
possibilities  have  already  been  splendidly 
indicated  by  Mr,  Ferret,  although  he  has 
no  adequate  laboratory  to  work  in  and 
must  make  his  studies  entirely  with  field 
instruments.  And  to  deduce  from  this 
accumulated  data  the  science  of  predic- 
tion that  shall  make  human  life  and  prop- 
erty safer  is  the  great  utilitarian  purpose. 
Incidentally  there  are  yet  other  possibili- 
ties:-that  the  investigation  of  conditions 
at  the  very  heart  of  the  earth's  volcanic 
activity,  where  the  primary  forces  of  na- 
ture are  still  in  action,  may  reveal  new 
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sources  of  usable  power  or  new  facts 
concerning  the  beginnings  of  evolution. 
The  possibility  and  value  of  preparing 
for  an  unavoidable  catastrophe  was  strik- 
ingly illustrated  a  few  years  ago  in  the 
breaking  of  the  Gohna  Dam  in  Northern 
India.  In  this  case  the  starting  point, 
so  far  as  human  observation  could  see  it, 
was  a  landslip  in  one  of  the 
gorges  of 
the  H  i  ma- 
la y  a  s 
thr  oiigh 
which  the 
B  i  r  i  e  h 
Ganga  river 
flows  to 
join  the 
Ganges. 
The  iand- 
s  li  p  o  c  - 
curred  just 
above 
Gohna,  a 
small  vil- 
lage  some  OBs, 

h  U  n  d  r  e  d  Tin.  buiWini,  pr«t.il 

and      fifty  practical  talu.-u*iini  ru  la^ 

miles   above 

the  ancient  city  of  llardwar,  much  fre- 
quented by  Hindoo  pilgrims.  Other 
villages  occur  here  and  there  along 
the  stream  between  Hard  war  and 
Gohna:  the  narrow  road  has  always 
its  bands  of  pilgrims ;  and  the  river  is 
frequently  crossed  by  bridges  erected  by 
the  British  government  to  facilitate 
travel.  To  close  this  road,  almost  un- 
known to  Europeans,  would  be  at  any 
time  a  serious  hardship  to  the  Hindoos, 
and  at  Hardwar  is  located  the  head  of 
the  irrigating  system  that  distributes  the 
water  of  the  Ganges  over  a  considerable 
tract  of  northern  India.  A  flood  in  this 
part  of  fndia  could  have  done  enormous 
damage  and  yet  have  been  hardly  noticed, 
perhaps  not  even  heard  of,  by  the  average 
American. 

In  the  autumn  of  1895  it  was  reported 
to  the  British  government  in  India  that  a 
landslip  had  occurred  just  above  Gohna, 
had  dammed  the  river,  and  that  a  lake 
was  accumulating.  Government  experts 
were  sent  to  Gohna,  the  situation  exam- 
ined, the  strength  of  the  dam  and  the 
rate  of  rise  in  the  lake  calculated,  and 
the  suggestion  adopted  that  instead  of  at- 


tempting the  doubtful  and  expensive  ex- 
pedient of  tunneling  the  dam  and  draw- 
ing off  the  water,   the   lake   should  be 
allowed   to   overflow    and    the   country 
below  be  prepared  for  the  disaster.     A 
telegraph  line  was  established  along  the 
one  hundred  and  fifty  miles  of  valley. 
The    danger    zone    was    estimated  and 
marked  by  cairns  on  which  lights  burned 
at    night. 
B  ridges 
were    taken 
down   and 
replaced   by 
temporary 
structures. 
The      head- 
quarters   of 
the    irrigat- 
i  n  g  system 
at  H  a  r  d- 
war  were 
strength- 
ened    and 
made   ready 
1  MouKT  Etna.  for     the 

oj^vjljcanic  condmon,  J5  of  lilll^  f    1    O    O    d    . 
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the  daily 
life  of  the  valley  went  on  as  usual. 

Within  ten  days  of  the  time  predicted, 
16.000,000.000  cubic  feet  of  water  topped 
the  dam  and  swept  down  a  slope  of  two 
hundred  and  fifty  feet  to  the  mile,  carry- 
ing everything  before  it  and  doing  im- 
mense damage  which  was  nevertheless  a 
mere  fraction  of  what  would  have  hap- 
pened had  the  flood  broken  over  unex- 
pecting  villages  and  unwarned  travelers. 
Not  a  single  life  was  sacrificed,  and  the 
work  of  restoration  was  reduced  to  a 
minimum.  The  total  expense 'to  the  Brit- 
ish government  was  probably  not  more 
than  $75,000  and  the  episode  illustrates 
on  a  comparatively  small  scale  what  the 
modern  geologist  believes  will  be  done 
eventually  in  any  part  of  the  globe 
threatened  by  a  natural  catastrophe. 

Meantime  so  far  as  concern  earthquake 
phenomena  the  Japanese,  startled  into  the 
practical  study  of  the  matter  by  their  own 
disastrous  earthquakes,  are  the  only 
people  who  are  taking  the  matter  with 
the  national  seriousness  that  it  actually 
warrants.  The  modern  seismograph — 
the  instniment  that  permanently  records 
the   movements  of  the  earth   during  a 
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quake — is  a  Japanese  invention  whose 
adoption  may  be  fairly  said  to  mark  the 
real  beginning  of  seismology  as  a  scien- 
tific study.  The  whole  series  of  studies 
looking  toward  earthquake-proof  build- 
ings has  been  carried  on  in  that  country. 
There,  for  example,  was  evolved  the 
"shaking  table,"  a  platform  which  can 
be  made  to  repeat  the  characteristic 
movements  of  the  earth  surface  during 
an  earthquake  shock  and  on  which  the 
Japanese  have  carried  out  their  experi- 
ments to  find  the  kinds  of  buildings  best 
adapted  to  go  through  an  earthquake  and 
remain  standing  at  the  end  of  it.  On 
their  "shaking  tables"  Japanese  engineers 
have*  erected  various  structures  and  then 
shaken  them  to  pieces,  taking  seismo- 
graphic  records  of  the  movements  of  this 
miniature  earth  and  noting  the  behavior 
of  their  miniature  buildings  under  all  the 
different  conditions.  From  these  experi- 
ments, combined  with  the  data  obtained 
from  the  ruins  of  real  earthquakes,  they 
have  established  the  limit  of  stable  height 
for  masonry  walls  and  have  discovered 
also  that  a  wall  whose  outer  surface  is 
built  in  parabolic  curves  will  resist  earth- 
quake disturbance.  They  have  devised 
systems  of  safe  construction  for  frame 
dwellings  and  have  gone  far  in  applying 
these  principles,  whose  excellence  is  now 
recognized  by  students  of  earthquake  en- 
gineering the  world  over,  to  their  own 
railways,  bridges,  and  aqueducts.  What- 
ever else  may  happen  it  is  the  belief  of 
our  own  seismologists  that  the  future 
study  of  earthquake  phenomena  must 
inevitably  follow  the  lines  laid  down  by 
these  Japanese  scientists  and  engineers; 
and  that  tl\eir  precautionary  measures 
should  be  now  adapted  to  our  own  build- 
ing operations  in  such  parts  of  our  own 
country  as  are  most  liable  to  earth- 
quakes. 

In  this  country,  however,  we  are  so 
far  not  even  provided  with  a  sufficient 
number  of  seismographs  in  operation  to 
make  the  study  of  their  records  much 
more  than  preliminary  practice  for  real 
seismology  and  volcanology.  The  con- 
tinual movements,  vertical  and  horizontal, 
of  the  earth's  surface ;  the  relation  be- 
tween these  movements  and  the  changes 
in  temperature,  barometric  pressure,  elec- 
tric and  astronomical  conditions  and  ob- 
served volcanic  and  seismic  outbursts  in 


other  parts  of  the  world  are  not  yet  being 
systematically  studied.  The  work  of  in- 
dividuals— Professor  Jaggar,  for  exam- 
ple, at  the  Institute  of  Technology,  Pro- 
fessor Hobbs  at  the  University  of  Michi- 
gan, Professor  Woodworth  at  Harvard, 
Professor  Tarr  at  Cornell,  Professor 
Lawson  at  the  University  of  California, 
and  Dr.  Gilbert  of  the  United  States 
Geological  Survey — is  the  splendid  pio- 
neer work  such  as  has  usually  preceded 
the  establishment  of  any  new  department 
of  science.  Broadly  speaking,  the  same 
condition  obtains  in  Europe. 

Yet  we  have  one  especially  large  and 
striking  example  of  the  need  of  such  in- 
vestigation.   In  the  Canal  Zone  hundreds 
of  millions  of  dollars  are  being  expended 
to  unite  two  oceans  by  a  great  cut  in  the 
earth's  surface  comparable  to  the  lines 
on  Mars  from  which  Professor  Percival 
Lowell  deduces  human  activity  on  that 
planet.      From    the    point    of    view    of 
physical  geology    it    is    considered   ex- 
tremely probable  that  the  crust  of   the 
earth  is  at  this  point  subject  to  stresses 
of  unknown  intensity  which  an  adequate 
development  of  the  study  of  earth  con- 
ditions should  enable  us  to  determine  and 
measure.    Here  is  knowledge  that  should 
be  at  the  service  of  the  engineers  who  are 
directing  the  work  of  the  canal,  yet  we 
are  unfortunately  so  ignorant  of  these 
forces,  except  in  the  knowledge  that  they 
exist  and  in  the  conviction  that  they  will 
sooner  or   later  be  adequately   studied. 
that  the  engineering  work  of  the  canal 
must  necessarily  go  forward  without  this 
important  assistance. 

So  in  the  recent  flood  at  Paris,  al- 
though the  flood  could  not  have  been 
prevented,  the  expense  of  preparing  for  it 
and  of  minimizing  its  results  would  have 
been  almost  negligable  in  comparison 
with  the  vast  sums  that  are  now 
being  expended  in  restoring  normal  con- 
ditions. 

Meantime  there  is  a  practical  certainty 
that  within"  a  few  years  a  well  equipped 
and  financed  observatory  will  be  estab- 
lished under  the  direction  of  Professor 
Jaggar  near  the  active  crater  of  Kilaeua 
in  Hawaii.  The  observatory  will  be 
financed  by  combined  Boston  an<i  Ha- 
waiian capital  working  in  co-operation 
with  the  Massachusetts  Institute  of  Tech- 
nology. 


(By  Rube   Borough 


THE  work  of  the  newly  created 
bureau  of  weights  and  meas- 
ures in  Milwaukee  has  re- 
sulted in  some  startUng  reve- 
lations with  reference  to  the 
prevailing  conditions  of  the  morals  of 
the  retail  merchants  of  a  great  city.  At 
the  time  of  writing  city  sealer  Fred  C, 
Jansen,  and  deputy  sealers  W.  F.  Steinel 
and  George  Phillips  have  been  at  the 
actual  work  of  inspecting  weights  and 
measures  a  little  over  two  and  a  half 
months,  and  in  this  period  have  found  it 
necessary  to  condemn  and  confiscate  over 
2,000  dishonest  weighing  and  measuring 
devices.  The  accompanying  photograph 
shows,  according  to  Deputy  Sealer 
Steinel,  the  largest  collection  of  con- 
fiscated weighing  and  measuring  devices 
ever  made  by  an  American  city. 

"We  have  not  been  able  as  yet,"  said 
First  Deputy  Steinel,  "to  pay  niugh  at- 


tention to  the  citv  markets,  the  commis- 
sion houses,  nor  to  the  ice,  coa!  and  milk 
supply.  So  far  we  have  confined  our 
work  principally  to  the  grocers  and 
butchers." 

The  Bureau's  report  for  the  month  of 
April  shows  that  ont  of  a  total  of  263 
places  visited,  all  the  scales  and  measur- 
ing devices  were  given  the  official  O.  K. 
in  only  sixty-three  stores.  This  report 
would  seem  to  indicate  that  seventy-six 
per  cent,  of  the  merchants  visited  were 
either  careless  in  some  of  their  methods 
of  doing  business  or  dishonest.  The  num- 
ber of  actual  scales  mspecled  in  the  263 
places  during  this  month  was  879.  Of 
these,  130  were  condemned  and  168 
adjusted.  The  per  cent,  of  scales  bad 
was  thus  33  9/10.  The  number  of  meas- 
ures inspected  was  1,893,  of  which  451 
were  condemned.  The  per  cent,  bad  here 
was  2i  3/10, 


STEEL   TAKES    A    NEW    FIELD 
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According  to  Deputy  Steinel,  there  are 
about  5,000  grocers  and  butchers  in  Mil- 
waukee. If  these  establishments  average 
a  business  of  even  twenty-five  to  fifty 
dollars  a  day,  the  aggregate  daily  pur- 
chases of  the  people  must  run  up  into 


the  hundreds  of  thousands  of  dollars.  It 
thus  appears  probable  that  the  people  in 
the  past  have  been  robbed  annually  of 
many  thousands  of  dollars  in  buying  the 
bare  necessities  of  life.  Dishonesty  cer- 
tainly does  not  make  for  low  prices. 


STEEL    TAKES    A    NEW    FIELD 

By 
HARTLEY    M.    PHELPS 


THE  manufacture  of  sheet  steel 
piling  is  fast  becoming  an  im- 
portant industry  in  the  United 
States.  And  in  this  statement 
the  friends  of  forest  conserva- 
tion may  find  a  huge  grain  of  comfort, 
for  the  modern  metal  pile  has  almost 
superseded  the  wooden  sheeting  in  ail 
forms  of  permanent  and  temporary 
building  and  engineering  work. 

But  perhaps  the  man  on  the  street  has 
but  a  vague  idea  of  what  this  steel  piling 
is.  To  clarify  his  mind  in  this  respect 
it  need  only  be  explained  that  it  consists 
simply  of  sections  of  sheet 
steel  each  one  having  an 
interlocking  device  so  that 
it  may  be  driven  into  the 
earth  by  a  steam  hammer 
or  with  a  maul,  wielded  by 
hand,  the  piling  thus  form- 
ing a  steel  wall.  The  pri- 
mary uses  of  piling  are  to 
hold  up  earth  from  caving 
in,  and  to  prevent  water 
from  entering  excavations. 
For  the  construction  of 
coffer-dams  the  new  piles 
are  invaluable  as  the  sub- 
aqueous contractor  must 
hav^  a  set  of  tools  that  can 
be  easily  carried  from  place 
to  place  and  used  over  and 
over  again :  conditions 
perfectly  met  by  the  metal 
pile  as  it  can  be  pulled  and 
driven  repeatedly.  In  fact  Cawtt.f.a\M  \ 
it   is  on   record   that   steel  sh. 


piles  have  been  re-drawn  and  used  as 
many  as  eighty  times. 

The  new  sheeting  is  cheaper  than 
wood,  first,  because  it  can  be  rolled  in 
the  mill  and  therefore  placed  on  the 
open  market  in  standard  shapes  and 
sizes,  procurable  at  reasonable  prices; 
and,  second,  for  its  greater  strength  and 
capability  of  repeated  use.  To  be  satis- 
factory, it  must  show  sufficient  strength 
to  withstand  lateral  pressure  of  earth 
and  water,  possess  a  large  radius  of 
gyration,  be  easy  to  withdraw,  and  be 
reasonably     water-tight.       One     of     its 
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greatest  advantages  is  that  it  is  proof 
against  corrosion  in  water,  a  very  im- 
portant consideration  in  this  class  of 
work.  It  may  be  cut  by  hand  with  a 
hack-saw  or  by  means  of  the  oxy-acety- 
lene  blow -pipe  which  melts  the  metal 
along  any  desired  line. 

The  principal  uses  of  piling  are:  for 
the  construction  of  buildings,  especially 
large  ones ;  for  sub-aqueous  work  such 
as  locks,  dams,  piers,  reservoirs  and 
coffer-dams ;  for  sea-walls  and  loading 
slips,  retaining  walls,  building  caissons, 
core  and  curtain  walls,  in  dams,  circular 
construction,  mine  shafts,  trench,  sewer 
and  similar  work. 

The  first  use  of  the  modem  steel  pile 
for  coffer-dam  construction  in  this  coun- 
try was  in  1901,  when  the  piers  of  the 
Randolph  Street  bridge  at  Chicago  were 
built.  August  Simon  of  Germany  pro- 
duced the  first  form  of  steel  pile  in  1891 
as  a  result  of  the  futility  of  attempting 
to  use  wooden  sheeting  and  masonry 
tubes  in  the  122  foot  shaft  of  the  New 
Hope  Coal  Mine,  in  Magdeburg,  Ger- 
many, where  the  great  need  was  to  seal 
against  water.    Although  Simon  was  the 


driving  of  the  first  steel  pile  in  the 
United  States. 

It  is  said  the  first  successful  use  of 
steel  piles  in  large  building  operations 
was  at  the  A.  A.  Pope  building",  Oevc- 
land,  Ohio,  in  1908,  where  piles  thirty- 
five  feet  long  were  driven,  wooden  piling 
not  proving  available  and  a  pneumatic 
caisson  being  too  costly.  Other  notable 
examples  of  the  use  of  piling  along  this 
line  were  in  putting  up  the  permanent 
walls  of  the  New  Brevoort  Hotel,  Chi- 
cago ;  the  Tribune  building  and  the  new 
Hoffman  House,  New  York,  and  the  old 
Custom  House  in  Wall  Street,  New 
York,  when  it  was  turned  into  quarters 
for  the  National  City  Bank.  The  Mar- 
shall Field  warehouse  at  Chicago  had 
building  caissons  of  steel  piling,  the 
foundations  of  the  huge  structure  passing 
through  river  silt  and  quicksand. 

One  of  the  largest  and  most  important 
sub-aqueous  works  in  the  United  States 
was  the  building  of  the  giant  ship-lock  of 
concrete,  817  by  70  feet  at  Black  Rock 
Harbor,  Buffalo,  New  York,  where  the 
government  used  7,000  tons  of  piling. 
Much  steel  is  likewise  used  by  the  gov- 
ernment  in   rec- 


in    the    field    of    engineering 
science,  witnessed  in  1899  the 
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Big  Wood  river  district  of  souttiern  Idahu. 
north  of  the  famous  Twin  Falls  country, 
where  200  tons  of  piling  were  driven  on 
the  axis  of  the  great  dam  to  cut  off  any 
flow  of  water  under  it.  This  vast  irriga- 
tion project  is  unique  in  that  the  entire 
flow  of  the  Big  Wood  river  was  diverted 
through  a  tunnel,  the  ordinary  coffer- 
dam or  pneumatic-caisson  construction 
being  impracticable.  The  piles,  it  may 
be  added,  showed  no  appreciable  injury 
after  the  driving  by  the  steam  hammer. 
These  piles  are  of  the  I-beam  form  and 
the  shape  was  invented  by  J.  J.  Harold, 
of  Jersey  City,  After  being  repeatedly 
driven,  the  twelve  and  fifteen  inch 
I-beams  can  be  used  in  temporary  or 
permanent  building,  bridge  and  other 
work. 


For  mine  and  elevator  shaft  construc- 
tion steel  piling  is  of  the  greatest  value, 
especially  where  sunk  to  rock  through 
quicksand  as  At  New  Biggen,  England, 
where  the  longest  steel  piles  ever  driven 
— eighty-five  feet-7— were  forced  through 
clay,  running  sand  and.  water,  and  sand- 
stone. 

Of  late  years  steel  piles  have  taken 
the  place  of  most  other  mate  rials  for  their 
purpose.  Burrowing  animals  cannot  per- 
forate this  wall  of  metal  as  they  can 
perforate  wood.  Steel  piling  is  used 
much  in  circular  construction,  the  flexi- 
bility of  the  units  making  this  possible 
and  it  is  also  used  to  form  molds  for 
foundry  castings.  In  trench  work  it  may 
be  driven  by  hand  with  a  maul,  thus  sav- 
ing much  expense. 


WHAT  use  has  cactus,  the 
liorrid.  ugly,  thorny  in- 
habitant of  the  mesa  lands 
and  mountain  sides  of 
Texas,  New  Mexico,  Ari- 
zona and  Old  Mexico  ? 

Varying  in  shape,  size,  color  of  blos- 
soms and  fruits,  and  length  of  spines. 
each  variety  is  as  particular  about  its 
conditions  for  proper  growth,  regarding 
heat,  moisture  and  elevation  as  most  any 
plant  would  be.  There  are  the  barrel- 
shaped,  slender  cane,  cucumber,  ball 
shaped,  tree  formation,  and  other  merg- 
ing shai>es.  The  sizes  vary  from  that  of 
a  base  ball  in  one  kind  to  that  of  a 
large  peach  tree  in  another  kind,  includ- 
ing the  barrel  cactus,  which  suggests  its 
own  description,  and  the  cane  cactus, 
from  which  ordinary  perforated  canes 
are  made.  Blossoms  mostly  red  or  yel- 
low predominate,  while  the  heavily 
seeded  fruits  are  all  shades  of  red.  yellow 
and  orai^e.  varying  in  size  from  that  of 
a  i>eamit  to  that  of  the  largest  lemon. 
having     flavors     from     an     insipid     to 


a  mild  sweet  fruitish  taste.  An  infinite 
number  of  spines,  varying  in  length  from 
almost  nothing  to  more  than  an  inch, 
are  found  sometimes  in  bunches,  and 
again  scattered  all  over  both  the  stems 
and  leaves,  and  on  the  fruits.  These 
spines  are  said  to  be  a  natural  protection 
against  tlie  ravages  of  the  jack  rabbit 
and  other  animals  which  eat  the  growing 
plants  and  fruits. 

Primarily  the  cattle  man  and  the  goat 
man  noticetl  that  his  cattle  and  goats 
were,  eating  the  cactus,  either  the  cane 
variety  or  the  prickly  pear.  This  wa- 
noticeable  more  during  the  dry  season 
than  at  other  times.  An  investigBtion 
showed  that  some  varieties  acteil  as  res- 
ervoirs and  held  at  certain  seasons  of  the 
year  as  much  as  eighty-five  to  ninety  per 
cent  of  water,  thus  furnisiiing  not  only 
a  roughage  for  the  stock,  but  in  many 
cases  saving  many  head  of  cattle  from 
perishing  by  thirst.  The  stock  seemed 
to  like  the  taste  of  the  cactus  better  the 
more  they  ate,  but  when  the  idea  of 
burning  oflf  the  spines  with  a  gasoline 
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torch  occurred  to  the  cattleman,  he  found 
that  this  removal  of  spines  pleased  the 
beasts  so  much  that  he  was  forced  to 
employ  a  man  in  the  field  a  great  part 
of  each  day.  thus  providing  a  food  which 
the  cattle  seemed  to  relish.  It  is  known 
that  in  order  to  soften  the  spines,  cactus 
has  been  simply  chopped  fine  and  allowed 
to  stand  for  a  while,  when  the  spines  are 
softened  by  the  juice;  another  method  is 
to  boil  the  chopped  mass,  and  this  method 
is  probably  more  efficient.  Poultices  have 
often  been  used  consisting  of  cactus 
mu.sh.  When  eaten  in  large  quantities 
alone  the  effect  of  the  cactus  on  the 
cattle  is  laxative.  After  several  investi- 
gations made  by  Texas  ranchers  and 
dairymen,  in  co-operation  with  the  de- 
partment of  agriculture,  bureau  of  plant 
industry,  of  Washington,  and  with 
the  New  Mexico  experiment  station,  it 
was  learned  that  cactus  increasts  the 
flow  of  milk  and  induces  a  more  complete 
digestion,  when  fed  with  some  other 
more  concentrated  food,  such  as  cotton- 
seed meal  and  wheat  bran. 
During  the  past  five  years  the  chem- 


ical department  of  the  New  Mexico  gov- 
ernment experiment  station  either  alone 
or  in  co-operation  with  the  above  named 
parties  and  others,  has  devoted  a  great 
deal  of  time  to  the  study  of  the  cactus. 
Analyses  of  many  varieties  of  parts  of 
stems  and  leaves,  of  whole  stems  and 
leaves,  of  young  and  old  plants,  and  of 
the  fruits  at  different  stages  of  growth 
and  under  different  climatic  conditions 
were  made.  As  a  result  of  these  analyses, 
and  from  other  observations  and  experi- 
ments, a  few  interesting  facts  have  been 
evolved  for  consideration  by  the  tech- 
nical world.  The  pressed  plant  juice,  or 
green,  slimy,  mucilaginous  material  ob- 
tained from  the  leaves  of  the  prickly 
pear  cactus  is  at  present  being  investi- 
gated regarding  its  use  in  the  paper  siz- 
ing industry.  From  preliminary  experi- 
ments it  would  appear  that  in  the  near 
future  the  slimy  pest  will  be  quite  a  valu- 
able adjunct  to  this  industry.  After 
pressing  out  the  slime,  the  solid  material 
remaining,  called  "press  cake,"  can  be 
dried  and  utilized  as  a  cattle  food,  or 
po.ssibly  as  a  good  fuel. 


A  TUN.^  G:\RDEN   IN  S.\N  LUIS.  POTOSl,  MEXICO, 


GATHERING  TUNAS,    THIS  FRUn  IS  SOLD  AT  A  CENT  APIECE. 

Probably  more  progress  has  been  made      stem  and  leaves.    These  little  red  fruits 
with  the  sttidy  of  the  fruits  than  with  the     were   fermented  and  produced  five  per 


THE  TUNA  IN  OPEN  MARKET.   MEXICO. 


CACTUS  THAT  CATTLE  CAN  FEED  ON. 


cent  of  pure  alcohol.  The  yield  per  acre 
when  cultivated  was  ten  tons  of  fruit.  Jf 
these  fruits  could  be  harvested  quickly 
they  would  be  more  valuable  than  com 
as  a  source  of  denatured  alcohol.  But 
on  account  of  the  crowded  growth  all 
around  the  top  edge  of  the  pear  leaf  and 
the  abundance  of  spines,  the  picking  by 
hand  or  with  tongs  is  a  slow  process 
which  would  cut  down  the  profits  consid- 
erably. 

The  deep  magenta  color  of  the  fruit 
juice  when  evaporated  down  to  a  paste 
makes  a  beautiful  and  powerful  vegeta- 
ble coloring  matter  for  use  in  making 


colored  candies,  soft  drinks,  ices  and 
other  products  of  the  confectionery  busi- 
ness. This  color  is  doubly  valuable  be- 
cause it  is  not  one  of  the  forbidden  coal- 
tar  colors.  In  Old  Mexico  the  natives 
call  the  fruits  "tunas,"  and  to  this  day, 
during  the  tuna  season,  they  depend  al- 
most entirely  upon  the  raw  fruits  for 
their  subsistence,  and  at  this  time  they  do 
very  little  work.  Tuna  markets  are  com- 
mon in  our  neighbor  republic,  and  at 
these  places  are  to  be  found  the  dried 
fruits,  tuna  honey,  tuna  cheese,  and  the 
whole  fresh  fruits  which  sell  for  about 
one  cent  each. 


Refonned  too  Soon 

A   PROMINENT  churchman  had 
*isit  New  York,  where  he  remained  for  a  (ew 
days.     In  writing  of  his  experiences  to  his 


Would  Do  the  Right  Thln« 

Ladv  (to  ship  captain) — "Please  tell  my 
husband  what  to  do  if  he  gets  seasick." 

Captain — "Don't  worry,  madame,  if  your 
husband  gets  seasick  he'H  do  it  alt  right." — 
Harvard  Lampevn. 

Made  Uttle  Noise 
"Mv  ancestors  have  been  in  this  country  for 
250  years." 
"Gee,  but  they've  been  keeping  quiet  about 

it. " — CUtaga  Sitord  Herald. 


wife  in  the  West  he  had  this  to  say :  "New 
York  is  a  great  city,  but  1  do  wish  1  had 
come  here  before  1   was  converted."— aVbwA 


Hereditary  Power 

Hoax— "Poor  old  Henpecke  has  to  mind  the 

JoAX — "Yes,   it's   wonderful   how   that   baby 
takes  after  its  n\ot\iei ,"— phiiadtlpkia  Rtcord. 


Referred  to  Dr.  Sidls 

"Infant  prodigies  are  hard  to  understand" 
said  the  man  who  is  easily  imprest. 

"I  don't  think  so,"  replied  Miss  Cayenne. 
"As  a  rule  they  are  simply  young  people  with 
highly  imaginative  parents."— iToiinvO*  Star. 


Poetry  Interpreted 

WlLLV— Why  is  it  the  shades  of  night  are 
falling  fast? 
NiLLY — Because  the  girls  inside  are  going 

to  bcd—yali  Kearrd. 


The  Way  to  Go 

was  driven  to  his  gravel" 
e  he  was.     Did  you  expect  bin 

'—Pilliiure  Oiiervtr. 


Mates 

BoBBV — "Honest,    is    there    twins    at    your 

Tommy— "Honest !     An'  they're  just  alike." 
Bobby— "Built   jest   the   same  way,   or   are 
they  rights  and  kits?"—TtlaieBiaiit. 


All  In  the  Family 

First  Fair  Autoist — "Did  you  have  to  pay 
iny  damages  to  that  man  }'OU  ran  over?" 

Second  Fair  Autoist — "No.  Fortunately,  he 
was  my  husband.  "—/nMi*  iirf^w. 


A  Fixture 

"That's  a  beautiful  girl  you  have  in  yoi 
store,"  said  the  man  acquaintance.  "I've  sei 
her  in  the  window  several  days  as  I  passed 

"She    isn't    an    employe,"    the   milliner    an 
wered    wearily.      "She's    a    woman    trying 
decide  on  a  new  bat."— Bitf ait  Extmt. 


Rapid  Heart 

Lady  Pfactitioneb— When  I  feel  a  patient's 
pulse  I  generally  deduct  ten  beats.  I  allow 
that    much    for    my    penoasAity.—Mtatmdaifir 


BLOWING  OFF  STEAM 


True  Love 

WiLLiAU  H.  Crane,  the  actor,  says  he  lirst 
learned  what  true  love  is  by  accidentally  over- 
hearing a  brief  conversation  between  a  young 
man  and  a  very  pretty  girl.  "And  you're  sure 
you  love  me?"  said  she.  "Love  you?"  echoed 
the  young  fellow.  "Why,  darling,  while  I  was 
bidding  you  good-by  on  the  porch  last  night 
your  dog  bit  a  piece  out  of  the  calf  of  my  leg, 
and  I  never  noticed  it  till  I  got  home," — 
CumtMilam. 

Jt 
An  Exccptioa 

Caller— "Is  Mrs.  Brown  at  home?" 

Artless  PABLOk-UAiD  (smiling  confiden- 
tially)— "No,  ma'am — she  really  «  out  this 
a  fternoon."— /wiif4, 

Jt 
A  Landmtrk 

He — "M7  dear,  I  don't  want  you  to  wear 
that  dress  you  had  on  last  night  again." 

Shb  (indifferently)— "What's  the  matter 
with  it?" 


He — "Er — well,  Paddington  came  up  to  me 
and  said:  'I  can  see  your  wife's  back  from 
Paris  1'  "-rtoKi, 

Jl 
Trustworthy 

"RuFus,  you  old  loafer,  do  you  think  it's 
right  to  leave  your  wife  at  the  wash-tub  while 
you  pass  your  time  fishing?" 

"Yassah,  jedge;  it's  all  right.  Mah  wife 
don'  need  any  watching.  She'll  sholy  work 
jes'  as  hard  as  if  1  was  dah." ^Tif  H/ra/ii ohJ 


— Cleveland  Leader. 


Dubious 

When  Bilkins  was  away  from  home  on  a 
long  business  trip  he  ^ot  a  letter  from  his 
wife  that  still  puzzles  him.    It  ended  thus: 

"Baby  is  well,  and  lots  brighter  than  she 

used   to   be.     Hoping  yo        -     ''^-    ' 

remain,  Your  loving  wife.' 


Decalofing  It 

"When  a  woman  marries  and  then  divorces 
her  husband  inside  of  a  week  what  would 
you  call.it?" 

"Taking  his  name  in  vain."  —  PHnceiim 
nrer. 

■* 
To  Be  Sure 

WiFEV — "You  are  drunk,  and  you  said  you 
came  straight  home!" 

HuBHy — "No,  I  shaid  I  buffeted  my  way 
home  zhrough  the  storm."— 7ii(5/4liu, 


Counting  the  Cost 

"So  YOU   want   to   marry   my   daughter,   do 

you,   young   man?"      "Y-e-s,   s-s-i-r."      "Well, 

can   you   support   a   family?"     "H-how   many 

are  there  of  you,  s-sixT'—SLLnUiStar. 

Jl 

The  Cheerful  Philosopher 

EfiCTETtiS  had  listened  patiently  for  hours 
to  the  complaints  of  Brigham  Young  on  the 
subject  of  matrimony. 

"My  chief  reason  for  marrying  so  often," 
the  latter  remarked,  "was  merely  a  desire  to 
see  if  such  a  thing  as  perfect  connubial  bliss 
existed.  'If  at  first  you  don't  succeed,  try,  try 
again,'  was  my  motto — and  1  found  life  very 
trying.  I  had  thirty  or  forty  mothers-in-law. 
My  milliners'  bills  ran  a  close  second  to  the 
national  debt,  and  I  never  had  a  good  cook  in 
the  house — not  once." 

"Oh,  well,"  smiled  Epictetus,  "it  might  have 
been  worse.  Suppose  you  had  forty  wives 
with  gowns  that  hooked  up  at  the  back." — 

Harter'i  Weeklf. 


Wisdom 

Irishman  (after  waiting  at  the  theatre  en- 
trance  for  a  long  lime  on  a  cold   night) — 
"Shure  it's  myself  wad  sooner  walk  fifty  miles 
than  shtand  five!"— /^ob^. 
Jl 
In  Luck 

Mr.  Penn — "They  say  the  streets  in  Boston 
are  frightfully  crooked?" 

Mr.  Hub — "They  are.  Why,  do  you  know. 
when  I  first  went  there  I  could  hardly  find  my 
way  around." 

"That  must  be  embarrassing !" 

"It  is.    The  first  week  I  was  there  I  wanted 


to  get  rid  of  an  old  cat  we  had,  and  my  wife 

got  me  to  take  it  to  the  river  a  mile  away." 
"And  you  lost  the  cat  all  right  ?" 
"Lost  nothing !     I  never  would  have   found 

my  way  home  if  I  hadn't  followed  the  cat!" — 


KNDLESS    BAND    RAISES    OIL 


By 

CECIL    BEMBRIDGE 


GREAT  interest  in  the  oil 
circles  is  being  centered  in 
a  new  method  of  raising  oil 
that  has  been  devised  by  an 
Austrian  engineer,  Herr 
Bruno  Leinweber,  and  is  being  adopted 
in  the  oil  fields  of  Galicia.  Gushers  here 
are  unknown  and  resort  has  to  be  made 
to  pumping  systems  to  raise  the  heavy  oil 
to  the  surface.  Moreover  the  district  is 
very  isolated,  skilled  labor  is  scarce,  and 
a  breakdown  in  any  of  the  mechanism  is 
serious.  It  was  in  order  to  circumvent 
these  disadvantages  as  well  as  to  increase 
the  lift  of  oil,  that  this  Austrian  engineer, 
who  has  been  long  identified  with  the 
oil  industry,  evolved  his  new  apparatus. 
This  system  is  exceedingly  simple  both 
in  design  and  operation.  It  comprises 
merely  an  endless  band  which  is  lowered 
into  the  borehole,  and  which  in  passing 
through  the  oil  soaks  up  a  certain  pro- 
portion thereof,  which  it  brings  to  the 
surface,  and  which  is  squeezed  out  of  the 


s  It  Passes  Brtwi 


band  by  being  passed  between  pressing 
or  mangling  rollers. 

The  band,  which  may  consist  of  or- 
dinary flat  hempen  rope  or  steel  wire 
cable,  according  to  the  depth  of  the  bore- 
holes— the  latter  being  preferable  for 
deep  boreholes — is  faced  with  a  carpet 
shag  or  pile  to  increase  its  absorbent  ca- 
pacity. A  great  advantage  of  the  system 
is  that  when  any  parts  of  the  rope  or  pile 
covering  become  worn  the  defective  part 
can  be  easily  cut  out  and  a  new  section 
spliced  in.  Similarly  should  the  band 
break  it  is  only  necessary  to  make  fast 
to  the  top  end,  and  then  to  wind  out  of 
the  pit  by  rotating  the  coiling  drum,  re- 
splice,  and  lower,  an  operation  which 
takes  but  a  very  short  time. 

Upon  the  Galician  oil  fields  the  system 
has  conclusively  proved  its  advantages, 
simplicity  and  high  efficiency  and  is  now 
working  up  to  depths    of    3,400    feet. 
Lowering  of  the  band  can  be  very  speed- 
ily accomplished  and  a  depth  of  3,900 
feet     can     be     gained     in 
twenty-three  and   one-half 
minutes.       Moreover     the 
whole    plant    is    complete 
and   it   can   be   erected    in 
the     work  -  shops,     trans- 
ported   intact    to    the    oil- 
fields,    erected     over     the 
borehole  by  unskilled  labor 
and  set  to  work  in  a  short 
time  after  its  arrival.   This 
transportation    intact    is    a 
prominent   feature   of   the 
system   and   marks    some- 
thing new  in  oil  extraction 
apparatus. 

The  complete  success  of 
the  Galician  oil  fields  has 
prompted  other  countries  to 
exploit  the  process.  The 
inventor  is  now  in  the  Rus- 
'^'*  ™*'  sian  oil  fields. 


FASTEST  BOAT  IN  THE 
WORLD 

A  N'  average  speed  of  42.83  miles  an 
^^  hour  was  maintained  for  1  hour,  26 
minutes,  59  2/5  seconds  by  the  motor 
boat  shown  in  the  accompanying  photo- 
graph in  the  race  of  62  miles  for  the  Cup 
of  Nations  at  Monaco,  off  Monte  Carlo, 


last  April.  She  ran  with  remarkable 
regularity,  winning  the  race,  which  was 
open  to  all  competitors,  and  proved  to 
be  the  fastest  boat  in  her  class  at  the 
annual  international  motor  boat  fete.  She 
is  named  the  Ursula  and  is  owned  by  the 
Duke  of  Westminster.  She  was  designed 
purely  for  racing  and  is  one  of  the  high- 
est powered  boats  of  her  size  ever  built. 
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The  hull  is  built  on  torpedo  boat  lines 
and  is  fitle<l  with  two  W'olseley  internal 
C'xnbusti'jn  eng^es  of  twelve  cylinders 
'each.  These  are  mounted  side  by  side 
forward  of  the  center,  and  together  de- 
velop 800  horse-power.  When  running 
at  s[>eed.  the  Ursula  cleaves  the  water 
cleanly  and  turns  it  back  upon  itself  as 
the  nurtil-l-lioard  of  a  plow  turns  the  soil 
over.  J, 

WRECK  OF  THE  "ZEPPEUN  II" 

/^  I-:KM  AXY'S  largest  and  most  power- 
^^  fill  military  airship  was  totally 
wrecked  in  April  in  the  same  manner  as 


HOEING  BY  MACHINE 
THE  man  with  the  hoe  is  getting  to  be 
^  a  back  number.  Nowadays  the  up- 
to-date  fanner  does  his  hoeing  with  such 
a  machine  as  is  shown  in  the  accompany- 
ing picture. 

The  newest  machinery  for  harvesting 
potatoes  not  only  digs  them,  but  sorts 
them  out  incidentally  to  the  process.  The 
time  ought  surely  to  arrive  before  very 
long  when  hand  labor  on  the  farm  will 
become  a  thing  of  the  past,  all  of  the 
work  being  performed  by  mechanical 
contrivances. 


Thk  Teppelln  II.  Dehou»hrd  r 


two  of  the  earlier  ships  of  the  same  type. 
This  magnificent  greyhound  of  the  air, 
which  last  summer  made  a  continuous 
thirty -eight -I  lour  cross-country  flight,  is 
now  a  shapeless  mass  of  wreckage.  The 
>^q>]>elin  had  lain  anchored  in  the  open 
licUis  at  Limburg,  where  it  was  com- 
pelled to  descend  after  a  fruitless  effort 
to  return  to  Cologne  from  Homburg.  As 
it  was  being  refilled  for  its  ascension  a 
strong  gust  of  wind  tore  the  vessel  from 
its  anchorage,  whence  it  swept  toward 
the  north,  eventually  crashing  against  a 
rocky  promontory.  The  vessel  was  a 
total  wrccK,  machinery  and  frame  being 
entirely  destroyed. 


BABY  GIRAFFE  A  RARITY 
A  BABY  giraffe,  born  in  captivity,  is 
^*-  one  of  the  features  of  a  menagerie 
recently  seen  in  Philadelphia.  Only  once 
before  in  zoological  history  has  the  stork 
been  known  to  visit  the  giraffe  family  in 
captivity.  In  1854  at  the  Zoological  Gar- 
dens in  London  a  baby  giraffe  was  bom, 
but  it  lived  only  a  few  hours.  To  guard 
against  any  mishap  the  recently  bom 
baby  giraffe  was  furnished  with  no  less 
than  three  attendants  as  well  as  a  vet- 
erinary surgeon,  the   four  dividing  the 
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day  into  watches  so  that  a 
trained  expert  should  always  be 
on  duty.  In  this  way  the  infant 
with  the  elongated  neck  was 
safely  brought  through  the  dan- 
gers attending  the  first  few 
weeks  of  the  life  of  so  delicate  a 
creature.  It  pays  to  be  careful 
of  the  little  giraffe,  for  the  com- 
mercial value  of  these  animals 
cannot  be  estimated,  there  are 
none  for  sale.  An  offer  made 
by  the  London  Geographical  So- 
ciety of  $40,000  for  four  giraffes 
now  with  the  Barnum  and  Bailey 
show  was  declined. 


DENVER'S  ELECTRIC 
LIGHT  POLES 
A  MERICAN  cities  are  finally 
*~*  coming  to  pay  much  more  at- 
tention to  the  appearance  of  their 


streets.  Particularly  is  this  true 
in  cities  of  the  west.  Denver  is 
one  of  the.  most  progressive  in 
this  respect.  City  ordinances 
stipulate  the  maximum  height 
of  buildings,  and  the  sky  line  is 
uniform  for  the  most  part. 
Trolley  and  electric  wires  and 
electric  lights  are  sustained  on 
ornamental  posts  or  electroliers, 
which  give  the  business  streets 
the  well-kept  appearance  for 
which  European  cities  have  long 
been  famous. 


ELECTRIC  UGHTS  FOR 
THE  AUTO 

IN  the  two  years  just  passed  it 
^  is  estimated  that  over  one 
thousand  accidents,  more  or  less 
serious  in  their  results,  have  oc- 
curred  from  explosions  of  gas 
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generating  apparatus  on  automobiles. 
Because  of  this,  and  because  of  the  in- 
convenience in  connection  with  the  main- 
tenance of  these  generators  and  lamps, 
inventors  have  been  busy  trying  to  devise 
some  system  by  which  a  practical  electric 
light  could  be  furnished  to  the  auto- 
mobile. 

One  system  consists  of  a  small  gen- 
erator having  a  positive 
drive  from  the  automobile 
engine,  a  load  regulator  and 
a  storage  battery.  The  gen- 
erator running  on  ball  bear- 
ings weighs  but  twenty-four 
pounds  and  is  capable  of  pro- 
ducing sufficient  current 
even  on  slow  speed  of  the 
engine  to  light  all  the  regu- 
lar equipments  of  lamps  and 
furnish  the  ignition  spark 
for  the  engine. 

When  running  on  a  high 
speed,  or  when  the  engine  is 
running  free  of  the  machine, 
the  load  regulator  comes 
into  play,  and  diverts  the 
excess  current  generated  into 
the  storage  battery.  In  this 
way  the  battery  is  at  all 
times  charged  and  able  to 
supply  ample  current  to 
keep  the  lights  burning  when 
the  machine  is  standing  idle. 

The  generator  can  be  con- 
nected   to    any    automobile, 
through     a     specially     con-     Ed,art*p»>M 
structed  noiseless  gearing.  irani-com 

A  ONE-HAND  CLOCK    ~ 

A  FTER  four  hundred  years  a  new  and 
'^  useful  invention  in  clocks  has  been 
made.     It    is   a   clock    with    one    hand. 


p  Their  IxveNToit. 


Clock  and  watch 
makers  now  say, 
"Well,  why 
didn't  I  think  of 
that?  I've  been 
in  the  business 
thirty  years  and 
never  hit  on 
that  idea."    The 


one-hand  clock  has  not  yet 
been  condemned  by  any.  It 
is  cheaper  to  manufacture  as 
it  has  fewer  works.  It  is 
quickly  and  accurately  read, 
giving  railroad  time  at  sight. 
A  child  who  can  count  can 
tell  the  time  by  a  one-handed 
clock,  while  those  who  can 
tell  the  time  by  the  old  way 
average  ten  years  of  age.  An 
improved  clock  dial  can  be 
put  upon  an  old  clock  by  re- 
placing the  long  minute  hand 
on  the  hour  spindle,  and  the 
result  is  a  one-hand  clock, 
novel,  neat,  quickly  read  and 
accurate.  The  photograph 
shows  the  inventor  sur- 
rounded by  a  dozen  types  of 
ordinary  clocks  which  he  has 
changed  to  one-hand  clocks 

^WcBton'on  his     ''^  equipping  them  with  his 

DcniaJ  irip,  device. 

RAT  SKIN  IN  TRADE 

IT  is  proposed  to  make  a  business  in  Cal- 
'  cutta  of  securing  and  preparing  the 
skins  of  the  brown  rat,  which  is  very 
numerous  in  that  metropolis  of  India. 

It  has  been  found  that  the  skin  of  this 
animal  is  well  adapted  to  a  variety  of 
purposes,  such  as  the  binding  of  books, 
the  making  of  purses,  gloves,  and  other 
articles.  It  is  stated  that  already  the 
traffic  in  this  commodity  amounts  to 
about  $250,000  per  year  in  Great  Britain 
and  advertisements  have  appeared  for 
supplies  of  skins  of  the  brown  rat  in  lots 
of  100  to  10,000. 

A  very  profitable  industry  on  this  or- 
der can  be  established  in  Calcutta. 


BANANAS  IN  TEXAS 
Da  N  a  N  a  S  are  being  successfully 
'^  grown  in  the  extreme  southern  part 
of  Texas,  The  raising  of  this  tropical 
fruit  is  a  new  industry  for  that  state,  and, 
while  it  has  not  yet  passed  entirely 
through  the  experimental  stage,  the  fact 
is  well  established  that  certain  of  the 
more  hardy  varieties  of  bananas  can  be 
produced  in  abundant  quantities  at  a 
minimum  amount  of  labor  and  cost. 
These  banana  plantations  present  a 
beautiful  vista  of  lights  and  shades.  The 
plants  are  of  a  luxuriant  growth  reflect- 
ing the  richness  of  the  soil.  No  attempt 
has  as  yet  been  made,  it  is  said,  to  intro- 
duce in  Texas  the  commercial  varieties 
of  bananas  that  are  extensively  grown  in 
the  tropical  regions  of  Mexico  and  Cen- 
tral America  for  export  to  the  United 
States  and  other  countries.  It  is  there- 
fore not  yet  known  whether  these  mar- 


ketable bananas  are  adapted  to  the  soil 
and  climate  of  southern  Texas. 


FIRST  GERMAN  SUSPENDED 
FERRY 

'T'HE  first  suspended  ferry  in  Germany 
'■  has  been  recently  designed  and  in- 
stalled at  Osten,  across  the  River  Oste. 
The  clear  height  of  the  bridge  above  the 
maximum  water  level  is  about  ninety 
feet,  and  the  span  from  one  pillar  to  the 
other  is  240  feet.  The  ferry  completes 
its  journey  from  one  bank  to  the  other  in 
a  little  over  three  minutes. 

The  main  advantage  of  the  suspended 
ferry  consists  of  the  fact  that  the  ferry 
is  situated  at  the  height  of  the  surround- 
ing ground.  This  is  why  the  teams  using 
this  means  of  conveyance  do  not  have 
tp  climb  any  grades,  as  in  the  case  of 
elevated  bridges  and  old-style  ferries. 


IMPROVE- 
MENT IN 
BICYCLES 


^TH 


E   aci 


panying  pho- 
tograph shows  a 
bicycle  w  h  i  c  li, 
as  regards  pro- 
pulsion,   is    en- 


UNiguE  Bicycle  Pedals. 
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rikiAL  AkroplANe  Flight. - 
Mjj>  91<]n  flrinti  over  San 
&*S^(i^n  in  ilia  mnnnulano 


tirely  diflferent 
from  the  usual 
type.  The  in- 
ventor is  a  tech- 
nical official  in  ' 
Galizien,  *\u  s- 
tria,  Ml^''ClaimS'~ 
tliati-'With'  this 
cycle  fiify  per_ 
cent"  is -saved  in 
powftr  or  with 
the  same  applied 
'  force  fifty  per. 
cent  gained  ifi 
speed. 


A  BRITISH  AIR-SHIP 

17NGLISH  inventors  have  been  rela- 
'"'  lively  slow  in  designing  plans  for 
dirigible  balloons,  but  immediately  after 
the  Department  of  War  completed  the 
new  military  airship  to  be  substituted 
for  its  unlucky  predecessor,  Mr.  E.  T, 
Willows  began  a  series  of  most 
promising  tests  of  a  new  dirigible  of 
which  a  description  is  given  in  the  fol- 
lowing : 

Mr.  Willows  has  been  engaged  in  con- 
structing and  experimenting  with  steer- 
able  balloons  ever  since  the  summer  of 
1905.  The  first  machine  was,  with  the 
exception  of  the  motor,  built  entirely  in 
Cardiff.  The  envelope  was  made  of 
Japanese  silk,  72  feet  long,  18  feet  in 
diameter  and  held   12,000  cubic  feet  of 


hydrc^efl  gas.  The  frame  was  con- 
structed of  steel  tubing  braced~witb  steely 
wire,  and  carried  a  7  jiorse-powetiwo^ 
cylinder  gasoline  motor  drivihg  a*w^ 
blade  propeller  af  the  r«ar,'and  a  corfi- 
bined  steering  and  elevating  device  at  the 
front  end  of  the  frame.  In  all,  six  ascents- 
were  made  with  this  balloon,  and  much 
valuable  data  was  obtained  from  the 
experiments. 

Mr.  Willows'  latest  dirigible,  with 
which  he  gave  some  most  successful 
demonstrations  at  Cardiff  in  November 
and  December,  1909,  is  somewhat  larger 
than  the  earlier  models,  and  carries  a 
much  more  powerful  motor.  The  en- 
velope in  this  case  is  fish-shaped,  83  feet 
in  length  and  greatest  diameter  22  feet, 
capacity  20,000  cubic  feet,  and  fitted  with 
air  balloonnet,  two  gas  valves,  air  valve 
and  ripping  panel.  The  frame  is  light 
and  small  and  built  of  steel  tubing.  It 
carries  a  30  horse-power  eight-cylinder 
J.  A.  P.  motor  driving  two  propellers 
through  a  clever  system  of  belts  and 
shafting. 


NEW  BRrriSH  DIRIGIBLE. 
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I  "SKimna  Sallt." 


ORIGINAL  TALKING 
MACHINES 

pERHAPS  the  most  interesting  of  aU 
*  the  models  of  inventions  preserved  by 
the  government,  and  now  stored  in  the 
National  Museum  at  Washington,  are 
those  of  the  original  telephone  and  orig- 
inal phonograph.  Nobody  could  be  ex- 
pected to  recognize  them.  One  of  the 
accompanying  photos  represents  the 
transmitter  and  receiver  of  the  Bell  tele- 
phone, patented  in  1876.  The  other  is 
Edison's  first  talking  machine,  for  which 
a  patent  was  granted  Feb.  19,  1878. 


CANNON  MADE  OF  GLASS 

^^NE  of  the  most  interesting  and  novel 
^^  creations  ever  attempted  in  glass  is 
the  cannon  shown  in  the  accompanying 
photograph.      Two    of    these 
were  recently  made  in  Eng- 
land.    Each  cannon  with  its 
limber   weighs    forty   pounds 
and     measures     twenty  -  four 
inches  in  length,  and  is  made 
of  the  finest  cut  glass.    They 
wheel    easily,    and    the   guns 
move   in   their  trunnions   like 
ordinary  cannon.     The  axle-  tkans 

tree  and  bearings  are  of  orna- 
mental brass- work. 

These  novel  cannon  can 
claim  to  be  of  some  historic 
interest,  as  they  are  models  of 
the  gun  with  which  Major 
General  Baden  -  Powell  sue- 
cessfully.  defended   Mafeking  oriKimi 

in  the  late  Boer  War.     This  p' 

celebrated  old  cannon  was  dug 
up  at  the  place  during  the  siege  and  was 
the  heaviest  piece  of  ordnance  that  the 
besieged  had.  Investigation  has  since 
proved  that  the  old  gun  was  cast  at  an 
ironworics  within  ten  minutes'  walk  of 
the  factory  where  the  pair  of  glass  ones 
were  made.  The  original  Mafeking  gun 
was  known  throughout  the  siege  as  "The 
Lord  Nelson"  and  "Skipping  Sally,"  the 
officers  using  the  former  appellation  and 
the  men  the  latter. 

The  illustration  shows  one  of  the  two 
models  with  its  fine  cutting.  The  elabo- 
rate spokes  in  the  wheels  give  evidence 
of  particularly  great  care.  To  carry  out 
the  realism,  six  glass  balls  are  provided. 


MIUTARY  AMBULANCE  MADE 
FROM  SKI 

PVER  since  ski  have  become  a  part  of 
^  the  equipment  of  the  Alpine  Regiment 
of  Italy,  various  suggestions 
have  been  put  forward  to 
turn  the  ski  to  account  in  time 
of  accident.  Up  to  quite  re- 
cently these  surest  ions  have 
been  either  too  complicated  or 
not  at  all  practical.  If  an  ac- 
cident did  happen  to  the  ski, 
the  unfortunate  sportsman  or 
mountain  climber  was  help- 
less in  the  snow,  and  his  more 
fortunate  companions  could 
render  him  little  assistance. 

Our  photographs  show  a 
patent  sledge  invented  by  a 
member  of  the  Alpine  Regi- 
ment, who  by  means  of  a  few 
light  pieces  of  metal  and  the 
help  of  a  pair  of  ski,  an  al- 
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pine-stock,  and  the  regulation  military 
tools,  fixed  together  in  a  very  few  min- 
utes an  emergency  sledge  strong  enough 
to  carry  several  people,  a  most  useful 
expedient  in  the  case  of  accident  or 
mishap. 


HOUSE  BUILDING  OF  THE 
WICHITAS 

A  WICHITA  grass  house,  or  "ki,"  is 
'~^  one  of  the  wonders  of  western  ar- 
chitecture. No  one  but  a  genuine  Wichita 
can  build  one,  and  the  architect  and  work- 
men are  generally  all  women! 

Some    people    have  erroneously  sup- 
posed that  these  houses  are  built  of  sod 
closely  packed  about  a  frame- 
work  of  poles   and   wiihes. 
No  dirt  whatever  enters  into 
the  construction  of  a  "ki." 
The  tall  bunch  grass  of  the 
prairies  is  the  kind  used,  and 
always  after  it  is  thoroughly 
dry.     First  of  all  a  frame- 
work is  formed  of  poles  and 
of  the  soft  pliable  branches 
of   the   green    willows   that 
grow      along      the      water      i»ii  First c 
courses.     The  grass  is  then  ''' 

first  bound  in  bunches  by  > 
means  of  slender  willow 
withes,  and  there  is  a  certain 
deft  twist  of  the  wrist  neces- 
sary, which  no  amateur  can 
supply.  The  builders  begin 
at  the  bottom  and  work  up- 
ward. The  bunches  of  grass 
are  woven  into  the  frame-  ^^^^  ^^^ 
work  in  layers.     Each  sue-  Wichita 

ceeding  layer  is  deftly 
plaited  into  the  one  below.  Unlike  the 
tepees  of  the  Kiowas  and  Comanches, 
there  is  little  opening  for  the  smoke,  only 
a  tiny  aperture  at  the  very  top,  and  no 
windward  flap  to  keep  the  smoke  from 
driving  back  into  the  house. 


Carbving  a  Wounded  SotDiHR  on  thf  Ski  Sledgc 

THE  FIRST  LIFE  CAR 

■pHIS  is  a  bow  view  of  the  first  "life 
*    car" — one    of    the   most   interesting 
relics  now  in  possession  of  the  govern- 
ment.   It  is  preserved  in  the 
National  Museum  at  Wash- 
ington.     In   the   year    1847 
this  boat  (if  such  it  may  be 
called),  built  of  sheet  iron, 
brought  ashore  in  safety,  at 
Asbnry  Park,  N.  J.,  during 
a  great  storm,  201  persons 
from  a  wrecked  British  ship, 
the  "Ayrshire."   The  people 
were  packed,  a   score  at  a 
VFRKD  i.ifK       time,   into  the  curious  con- 
"■  trivance  much  like  sardines 

in  a  can,  a  hatch  being  fas- 
tened down  over  them,  and 
in  this  way  were  hauled 
ashore  by  the  help  of  a  rope 
stretched  from  the  beach  to 
the  vessel. 

Nevertheless,  the  life  car 
had  certain  conspicuous  dis- 
hBiltbv        advantages — notably   an  ab- 
iNniANs.  rence  of  adequate  provision 

for  ventilation.  Henc«,  in 
more  recent  years,  it  has  been  replaced  in 
our  life-saving  service  by  the  breeches 
buoy — a  simple  device,  descriptively 
named,  by  which,  with  the  aid  of  a  run- 
ning tackle,  shipwrecked  people  are 
brought  ashore  one  at  a  time,  not  always 
comfortably,  but  with  reasonable  safety 
and  dispatch. 

A  life  car,  such  as  that  illustrated,  is 
different  from  the  ordinary  life-boat  in 
that  no  means  for  rowing  it  is  provided. 
The  car  is  attached  by  rings  to  a  hawser 
reaching  from  the  ship  to  the  shore  and 
is  pulled  ashore  by  ropes  attached  to 
either  end  of  the  car. 
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"THE   OLD  LADY  OF 
THE  MOUNTAIN" 

N40THER  NATURE 
^'*  often  creates  and  fash- 
ions queer  things,  that,  for 
want  of  a  better  name  are 
called  "freaks."  One  of  these 
freaks  may  be  seen  on  the 
summit  of  Mount  Tamalpais, 
Cal.  This  peak  is  about  four- 
teen miles  northeast  of  San 
Francisco — across  the  bay — 
and  is  reached  by  railway. 

The  panoramic  view  from 
the  mountain's  summit  is  one 
of  incomparable  beauty.  To 
one  side  of  a  broad  pathway 
leading  around  the  summit, 
and  known  as  the  "Prom- 
enade of  Observation,"  may  be  seen 
"The  Old  Lady  of  the  Mountain."    This 


the  choice  deposits,  left  the 
ground  in  an  unsafe  condi- 
tion, and  throughout  the  dis- 
trict hundreds  of  cave-ins 
may  be  seen,  the  surface 
having  fallen  in  and  left  un- 
sightly, yawning  chasms  on 
every  hand.  In  order  to  mine 
the  zinc  and  lead  ores  still 
existing  in  the  caved-in  areas 
it  has  been  necessary  to  re- 
sort to  daylight  operations, 
as  the  work  has  been  termed ; 
that  is,  the  l*id  to  be  mined 
is  stripped  and  the  open  pit 
carried  down  to  the  ore  de- 
posits. 

In  the  accompanying  illus- 
ca'«-  tration  is  seen  the  Bradford- 

Kansas  City  daylight  mine, 
one    of    the    largest    of    the    kind    in 
the  district.    The  stages  of  development 
consists   of   the   colossal  profile  of   the     through  which  this  property  passed  prior 


Great  Srom  Face. 


head  and  face  of  a  woman,  and  when 
seen  from  just  the  right  angle,  is  com- 
plete in  every  detail.  4 

J» 

MINING  ZINC  FROM  OPEN  PITS 

\PEN    pit   mining   in   the   Missouri- 


to  caving  in  a  number  of  years  ago  are 
similar  to  those  of  scores  of  other  mineral 
leases  throughout  the  zinc  and  lead  belt. 
The  royalty  charged  was  high.  In  order 
to  reap  a  profit  the  early  operators  were 
forced  to  produce  only  the  richest  of  the 
/^PEN  pit  mining  in  the  Missouri-  ore  nms ;  they  opened  wide,  high  drifts, 
^^  Kansas-Oklahoma  district  is  the  fe-  leaving  no  supporting  pillars,  because 
suit  of  the  early  day  abuses  of  the  such  a  course  would  have  meant  loss  of 
royalty  system  of  the  land  owners,  the  valuable  ore.  When  the  ground  finally 
high  royalties  charged  making  it  possible  went  down,  it  carried  with  it  a  large  con- 
fer the  miners  to  produce  at  a  profit  only  centrating  plant  ahd  swallowed  numerous 
the  exceptionally  rich  ore.  Unable  to  smaller  buildings.  This  debris  since  has 
mine  scientifically  because  of  the  exces-  been  cleared  away.  The  royalty  has  been 
sive  charge,  the  operators,  in  gouging  out      reduced,    and    with    this    reduction    of 
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royalty  it  has  been  possible  for  '*--       "^^ 
new  company  to  open  the  old  w( 
tngs  and  handle  the  dirt  at  a  pt 
which   previously   could   not   h 
been  considered  as  a  milling  i 
sibility.    This  pit  is  150  feet 
in  depth,  with  a  diameter  of 
200  feet. 

The  bottom  of  the  pit  is 
reached  by  way  of  an  in- 
clined tramway,  leading 
down  from  the  concentrating 
plant  and  connecting  with  a 
vertical  shaft  of  framework 
which  goes  to  the  bottom, 
and  through  which  a  large 
hoisting  car  is  operated. 
From  the  frowning  edge  of 
the  dizzy  chasm,  a  bird's  eye  B^f,vriyvi\G^ 
'view  of  the  old,  as  well  as  Caiiforniiiii'Bid< 
the  new,  methods  of  opera-  inatiswo 

tion  can  be  seen.  Opening 
onto  tiie  sheer  sides  of  the  enormous  cave 
are  numerous  small,  doorlike  tunnels, 
ranging  in  depth  from  a  few  feet  below 
the  surface  to  within  fifty  feet  of  the  bot- 
tom of  the  pit,  and  telling  mutely  the 
story  of  the   early  quests   for  mineral. 


OLD  SPANISH  BLOCK- 
iOUSE  AT  EL  CANEY 

JRING  the  attack  by  the  Ameri- 
cans upon  the  fort  crowning 
the  knoll  to  the  southeast  of 
the  town  of  El  Caney,  a  rak- 
ing fire  was  poured  into  the 
ranks  at  right  angles  by  the 
Spanish  soldiers  in  block- 
houses situated  to  the  left 
and  right  of  the  attacking 
lines. 

These  block-houses,  built 
of  heavy  timbers,  with  roofs 
of  tihng,  and  generally  erect- 
ed upon  a  lower  story  of 
stone  or  of  adobe  (sun 
Telegraph        ^^j^^j     ^^j^^_    ^^^^    ^^g 

,oiirari»ndinii     the    vcry    earliest    style    of 
*    "'  fortifications  erected  by  the 

Spaniards  in  Cuba.  They 
dotted  the  island  in  every  direction 
and  many  of  them  are  still  standing. 
Some  of  these  block-houses  had  not  only 
the  loop-ho]^  for  musketry,  but  also 
embrasures  for  cannon.  Usually  the 
upper   story  overhung  the   lower,   with 


Each  opening  represents  a  drift.    They      loop-holes  at  such  an  angle  that  a  per- 


run  in  every  conceivable  direction  and 
some  are  barely  large  enough  for  a  man 
to  walk  through. 

The  deeper  deposits  of  today  cannot  be 
compared  in  richness  with  the  shallow 
formations  formerly  mined.  Deep  mines 
in  which  the  dirt  contains  barely  two  per 
cent  ore  are  developed  successfully. 


pendicular  fire  could  be  directed  upon  the 
enemy  at  close  range. 

The  Spanish  block-houses  in  rural  sec- 
tions were  often  used  as  prisons  for  the 
unfortunate  Cubans,  and  many  were  the 
heart-rending  scenes  that  took  place 
within  them  during  the  horrors  of  the 
old  reconcentrado  days. 


Used  br  Spaniards  in  l>ai;l<.-  of  El  Can. 
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pretty  c 
stove  giving  it  an  ornamental 
appearance  and  concealing 
its  double  use. 


PJHTIOLEUM  STOVE 

T^E  two  accompanying  photc^rapns 
^  show  a  new  and  very  useful  petro- 
leum stove,  the  top  of  which  is  arranged 
like  that  of  a  range,  different  sized  rings 
■fitting  each  other  to  accommodate  small 
or  large  pots.  Thus  the  stove  can  be 
utilized  at  the  same  time  for  heating  as 
well  as  cooking  purposes;  which  makes  it 
very  valuable  for  small  families  or  single 
ladies.     When  not  used  for  cooking, 


r  is  placed  over  the  top  of  the 


BUM  Stovh  With 


A  STREET  THAT 
RUNS  UP  STAIRS 

QUEBEC,  Canada,  has  one 
of  the  queerest'  streets 
in  the  world.  It  is  a  strectf 
too,  with  an  elevator,  but  one 
for  which  the  passenger 
himself  furnishes  the  motive 
power. 

Break-neck  Stairs  is  a  lo- 
cality well  known  to  Cana- 
dian tourists ;  for  if  the 
pedestrian  reaches  the  upper 
town  from  the  lower,  by  the 
most  direct  route,  he  must 
go  by  way  of  a  down-stairs 
street  which  terminates  in 
an  up-stairs  one  by  means  of 
the  aforesaid  stationary  ele- 
vator. 

Henry  Ward  Beecher  de- 
scribed Quebec  as  "a  small 
bit  of  mediaeval  Europe  perched  upon  a 
,  rock  and  dried   for  keeping,"     Quebec 
has  many  quaint  and  interesting  sights, 


but  none  more  so  than  this 
street,  which  climbs  up  along 
the  walls  of  the  houses  past 
the  second  and  even  the  third 
stories. 


RUSSIAN  SUB- 
MARINE 


Russian  flotilla  of  sub- 
marine boats  presents  the 
greatest  variety  of  design  of 
any  country  in  the  world. 
Almost  every  class  of  sub- 
mersible has  been  tested  by 
that  nation  before  settling 
upon  a  definite  under-water 
weapon.  The  Russian  flotilla 
includes  a  number  of  Hol- 
land and  Lake  submarines, 
together  with  several  diving 
boats  constructed  at  the 
Krupp  yard  at  Kiel. 
The  first  Russian  submersible  from  the 
Germania  yard  at  Kiel  was  the  17-ton 
submarine  Forelj,  shown  below. 


SEVENTEEN-TON  RUSSUN  SUBMERSIBLE  TORPEDO  BOAT    ■FORELJ." 
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CLOCK  ON  WHEELS 
A  WESTERN  locksmith  has  hit 
*^  on  this  unique  idea  of  adver- 
tising his  business,  combining  the 
advantages  of  an  automobile  deliv- 
ery wag'on  and  a  town  clock.  The 
interior  of  the  clock  is  hollow,  of 


course,  and  is  used  for  stowing 
parcels,  and  the  dial  is  not  mere- 
ly a  painted  board  but  the  face 
of  a  real  clock  which  keeps  ac- 
curate time. 


A  FOOTBALL  TANK 
T^HE  above  photograph  might 
■*■  quite  truthfully  be  called  a 
sporting  totem  pole,  as  the  white 
figures  on  this  big  standpipe 
represent  the  most  noteworthy 
football  victories  of  the  Rhode 
Island  State  College.  Formerly, 
when  the  Rhode  Island  team  de- 
feated its  rivals,  the  students 
covered  everything  in  the  shape 
of  automobiles,  signs,  houses, 
even  railway  stations  and  freight 
cars,  in  a  radius  of  four  miles 
with  the  score  of  the  game.  The  ^o 

college  then  had  to  dispatch  an- 
other gang  of  painters  to  repair  the  work 
of  the  marauders. 

Finally  an  agreement  was  made  with 
the  students  that  they  should  put  up  the 
scores  in  the  most  conspicuous  place  ob- 
tainable and  be  content  with  that.  This 
was  decided  on  as  the  standpipe  shown, 
and     the     figures    have 


Tank  Records 


TESTS  AEROPLANE 
SURFACES 

A  LTHOL'GH-  aviators  have 
**  conquered  the  air,  there  still 
remains  the  necessity  of  forming 
a  more  intimate  acquaintance 
with  this  mysterious  element. 

The  air  opposes  a  resistance 
to  the  movement  of  bodies  and  it 
is  tjiis  resistance  which  permits 
an  airship  to  fly.  therefore  it  is 
necessary  to  determine  its  exact 
value. 

It  is  known  that  the  resistance 

of  the  air  on  a  surface  in  motion 

depends  on  the  velocity  of  this 

surface,  its  inclination  and  also 

"*■  upon  its  form  and  dimensions. 

M.  Eiffel,  of  Paris,  has  con- 
structed a  laboratory  where  he  has  de- 
vised a  new  method  for  experiments  on  a 
fixed  surface,  which  has  proved  practical 
and  expeditious. 

The  entrance  to  this  building  is  ef- 
fected somewhat  as  into  a  compressed 
air  caisson — by  a  system  of  sluice  gates. 
It  is   important  that  the  current  of  air 
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QUEER  MEXICAN  BARN 

A  SERIOUS  problem  to  the  hot- 
'^  country  farmer  is  how  to  pre- 
serve his  grain  crops  from  the  rav- 
ages of  ants,  weevils,  and  other  de- 
structive insects.  Com  is  the  great 
staple  crop  of  Mexico,  and  there 
well-to-do  farmers  erect  large, 
air-tight  store-rooms  of  masonry. 
Other  farmers  follow  the  example 

of  enterprising  American  planters, 

Nbw  AuTOMOBiLH  MuD         tHorougHly    drying    the   com    and 
Guard,  freeing  it  of  the  germs  of  decay 

and  the  eggs  of  insects  ere  stor- 
ing it  away  in  metal  bins.  But  the 
poor  farmer  has  no  such  aid  at  hand. 
The  picture  shows  the  quaintly  con- 
structed bin  of  one  of  these  small  farm- 
ers, known  as  a  cuescotnate.  It  is  crude, 
but  effective.  The  main  portion  or  body 
of  this  miniature  barn  is  composed  of 
thick  layers  of  adobe.  Inside  and  outside 
is  a  coating  of  cement.  The  roof  is 
compact  thatch  of  straw  so  interwoven 
it  sheds  the  rain  effectively.  The  circu- 
lar bit  of  masonry  surrounding  the  base 
is  hollowed  out  and  serves  as  a  receptacle 
for  water,  a  successful  barrier  to  the 
entrance  of  insects. 


IE  Grakahv. 


the  other  day,  a  meeting  was  held  to 
consider  the  question  and  devise  some 
means  of  combating  the  evil.  Two  cars 
were  in  evidence  outside  the  hall  where 
the  meeting  took  place,  both  of  them 
fitted  with  a  new  contrivance  called  the 
Shrapnel  splashguard,  with  which,  it  is 
claimed,  the  nuisance  can  be  remedied. 
The  apparatus  is  of  wire,  not  unlike  a 
flexible  wire  door-mat,  and  is  suspended 
from  the  hub  of  each  wheel  and  reaches 
to  within  an  eighth  of  an  inch  from  the 
ground.  An  omnibus  was  fitted  with  a 
splashguard,  and  a  white  screen  erected 
on  a  road  close  to  a  mud  puddle,  showed 
but  a  few  tiny  specks,  whereas  a  broad 
pattern  about  seven  feet  high  in  black 
IV^OST  people  who  have  walked  a  and  white  was  produced  when  the  splash- 
crowded  sidewalk  on  a  wet  day  have  guard  was  removed, 
experienced  the  nuisance  caused  by  a  This  device  is  one  of-the  few  automo- 
passing  vehicle  bespattering  them  with  bile  improvements  as  acceptable  to  the 
mud  and  slush.     In  London,  England,     pedestrian  as  to  the  auto  owner. 


MUD  GUARD  FOR  AUTOS 

flOST    people    who    have    walked 


MAMMOTH  TIRESETTING  MACHINE  FOR  LOCOMOTIVE  TIRES. 
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LARGE  TIRE-SETTING 
MACHINE 

"TTIE  illustration  on  the  preceding  page 
*■    shows  a  unique  hydraulic  tire  setting 
machine  built  for  use  at  Buenos  Aires, 
South  America,  designed  for  set- 
ting tires  six  inches  wide  by  one      '• 
and    one-half     inches     thick     on 
wheels  from  thirty  inches  to  nine 
feet  three  inchrt  in  diameter.  This 
is  one  of  the  largest  tire-setting 
machines  ever  built. 

The   illustration   gives   a  good 
idea  as  to  the  extraordinary  size 
of  the  machine,   which  measures 
a  little  over  eleven   feet  in  dia- 
meter,   exclusive    of    the    pump,        ^ 
This  machine  is  fitted  with  eigh-      j| 
teen  hydraulic  rams,  each  capable      ^ft( 
of  exerting  a  pressure  of  approxi- 
mately one  hundred  tons  when  a 
pressure    of    2^000    pounds    per 
square    inch    is    applied    by    the 
pump. 


STRANDED  BOAT  FOR 
CHAPEL 

/^NE  of  the  odd  sights  of  San 
^^  Pedro,  California,  is  a  fair- 
sized  steamboat  which  stands  with 
its  bow  overshadowing  United 
States  Avenue,  the  main  street  of 
the  town,  and  is  flanked  on  either 
side  by  dwellings.  This  vessel 
was  drawn  up  on  the  breakwater 
and  a  scaffolding  built  under  the 


i 


ure  makes  them  feel  more'  at  ease"  than 
would  a  conventional  church  building, 
and  the  "Bethel"  is  well  attended.  The 
only  approach  to  this  strange  craft  is  by 
a  gang  plank  and,  in  fact,  it  has  quite  the 
appearance  of  lying  in  the  dock  ready 
to  receive  passengers. 

ENGUSH  ARMS  ON 
\  AMERICAN  CHURCH  ' 

DERHAPS     the     only     church 
,      *      building  in  America  adorned 
with  the  English  coat  of  arms,  the 
gift  direct  of  the  Eng- 
lish sovereign,  is  old  St. 
James,     Goose     Creek, 
sixteen    miles     from 
Charleston,  S.  C-     It  is 
one  of  the  oldest  church 
edifices  in  the  South,  outside  Vir- 
ginia.   It  was  built  in  1703,  and  is 
still  in  use  for  divine  service,  as  it 
is  in  a  fine  state  of  preservation. 
The  pulpit  is  of  the  quaint  old 
hour-glass  style  with  heavy  sound- 
ing-board.    Above  it  is  the  royal 
coat  of  arms  of  England,  in  colors 
as  clear  as  though  painted  yester- 
day, the  gift  of  Queen  Anne  to 
the  colonists  in  1704.  The  lion  and 
the  unicorn  are  of  goodly  size,  and 
there    is    no    question  as  to  the 
strenuosity  of  the  wrestling  match 
into  which  they  have  entered  for 
the  possession  of  the  crown.    Dur- 
ing the  Revolutionary  War  a  de- 
tachment of  British  soldiers  was 


Breeches  Buoy 


h  Boat  That  Became 


Stern  to  level  it     about    to    apply 
up,  and  the  in-      the  torch  to  the 
■        ■  building,     when 

a  view  of  the  in- 
terior revealing 
to  them  the 
mark  of  the 
Queen's  favor, 
the  edifice  was 
spared.  Thus  to 
the  good  Queen 
Anne  we  owe 
this  relic  of  pre- 
revolutionary 
times. 


terior  has  been 
so  reconstructed 
as  to  form  a 
chapel,  reading 
room  and 
amusement  hall. 
As  the  little 
village  is  com- 
posed mainly  of 
fishermen,  sail- 
ors and  long- 
shoremen, this 
kind    of    struct- 
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NEW  TIDE  MOTOR 

A  MOTOR  to  harness  the  restless  tides, 
*^  and  cause  old  ocean  to  make  the 
wheels  of  the  world  go  'round  is  the 
dream  George  C.  Hale  expects  to  soon 
see  realized. 

The    accompanying    engravings    give 
two  views  of  his  model  wave  motor.  One 
shows  it  closed,  after  receiving 
the  impact  of  the  waves,  and  the 
other  shows  the  bulkhead  device 
after  it  had  been  opened  by  the 
receding  water,  ready  to  receive 
the  force  of  the  next  wave  and 
through  the  closing  of  the  gates      drivim 
communicate    motion    to    the         ih  tbi 
upright   rods.     These   rods   are 
connected    with    air    pumps    above    the 
water    line.     As    the    gates    open    and 
close    the    rods    turn,    and    by    means 
of  their  eccentric  connection  operate  the 
air  pumps,  which  compress  the  air  into 
tanks,  for  use  as  needed.     The  model 
here  shown  was  placed  in  the  water  of 
Santa    Monica   Bay,   where   the   waves 
operated    it    with    considerable   success, 
storing  air  that 
was    used    in 
blowing  a  whis- 
tle  and   operat- 
ing a  small  en- 
gine.   Piers  are 
to  be   built   for 

grar.  a    working 

plant. 
Hale  has  no  stock  for  sale  and  is  de- 
veloping the  enterprise  without  any 
thought  of  gain  beyond  that  which  may 
result  from  the  success  of  his  motor  as  a 
solution  of  the  power  problem. 


TiDB  Motor  Closed. 


MEXICAN  MUMMY  HALL 

QUANAJAUTO,  Mexico,  is  one  of  the 
^^  most  densely  populated  cities  of  the 
world.  The  people  live  like  sardines  i" 
a  box,  literally  packed  in  layers  one  atop 
of  the  other.  Where  one  man's  roof  tree 
ends  another  man's  door  step  begins.  The 
houses  cling  in 
tiers  to  the 
mountain  sides 
like  pigeon 
boxes  along  the 
roof  of  a  bam. 
As  there  is 
little  space  for  the  living,  it  may  readily 
be  supposed  that  there  is  still  less  for  the 
dead.  The  panleon  (cemetery)  of 
Guanajuato  is  one  of  the  show  places  of 
Mexico.  In  many  of  the  graves  the  bodies 
lie  three  and  four  thick,  one  on  top  of 
the  other.  In  the  walls  surrounding  the 
cemetery  are  thousands  more,  each  body 
stored  away  in  a  narrolv  aperture  re- 
sembling a  deep  pigeon  hole. 
There  are  seven  rows  of  these 
pigeon  holes  running  the  entire 
extent  of  the  walls. 


HINTS  FOR  NAIUNG 

flux.  IN  order  to  avoid  the  danger  of 
*  spoiling  good  wall  paper, 
when  driving  in  a.  nail  it  is  well 
to  make  two  cuts  with  a  sharp  knife 
crosswise  in  the  wall  paper,  so  that 
the  middle  of  the  cross  comes  where  the 
nail  is  to  go.  Then  carefully  loosen  the 
flaps  of  the  wall  paper,  drive  in  the  nail 
and  replace  the  paper  with  paste,  using 
a  soft  cloth  to  smooth  it. 

If  you  want  to  hammer  a  nail  into  the 


722 


TECHNICAL  WORLD   MAGAZINE 


wall,  where  another  one  has  left  a  big 
hole  in  the  plaster,  fill  the  opening  closely 
with  a  mixture  of  cotton  and  glue,  or 
collodium,  drive  in  the  nail  and  allow  to 
harden. 

When  wishing  to  pull  a  nail  out  of  the 
wall,  do  not  press  the  pliers  against  the 
wall,  as  is  the  common  practice,  but 
twist  the  nail  until  it  becomes  a  little 
loose,  and  then  pull  out. 


MAKING  A  PIPE  RACK 

A  CONSTANT  pipe-smoker  who  pos- 
^^  sesses  many  pipes  gives  the  follow- 
ing brief  description  of  how  to  make  a 
rack  to  keep  them  in.  He  sends  the  ac-* 
companying  drawings,  which  show  the 
various  parts   in   section  and   together. 


The  Pipe  Rack  Complete. 

The  upper  half  maybe  built  wide  enough 
to  hold  the  tobacco  jar,  match  safe,  etc. 
The  dimensions  of  the  rack  are,  for  the 
upper  shelf,  a  length  of  16^  inches  and 
a  width  of  5yi  inches.  The  dimensions 
of  the  lower  shelf  and  the  brackets  are 
indicated  in  the  drawing.  The  lower 
shelf  is  2^  inches  wide  by  16j4  inches 
long  with  five  1  inch  holes  placed  yi  inch 
from  the  outside  edge.  The  two  shelves 
are  8^  inches  high  by  5  inches  long. 
The  material  is  all  5^  inch  in  thickness. 
The  rack  may   be   made    of   oak,  pine, 

maple    or    mahog- 
any, as  desired. 

A  pipe  rack 
made  like  this  one 
will  be  a  comfort 
not  only  to  the 
smoker  but  to  his 
wife,  who  will  no 
longer  find  pipes  in 
unexpected  comers 

Keeping  Milk  Cool,  -   ^^  ^^^  houSe. 


KEEPING  MILK  BOTTLE  COOL 

D  OTTLES  of  milk  or  other  liquids  may 
*^  be  kept  reasonably  cool  in  summer 
without  ice  by  following  the  directions 
given  below. 

Cut  a  slot  across  the  bottom  of  a  tin 
cup.  Cut  off  the  foot  of  an  old  stocking 
or  the  sleeve  of  an 
undershirt  and 
pull  the  small  end 
into  the  slot.  The 
other  end  should 
be  drawn  over  the 
bottle,  the  cup 
resting  on  the  top. 
The  bottle  should 
be  placed  in  a  pan, 
as  shown  in  the 
accompany- 
i  n  g  illustration. 
The  cup  is  filled 
with  water  and 
enough      flows 

down  through  the  cloth  to  keep  the  liquid 
in  the  bottle  cool  enough  to  prevent  the 
contents  spoiling.  The  cooling  effect  is 
due  to  the  rapid  evaporation  of  the  water 
in  the  cloth. 


The  Bracket  for  Pipe 
Rack. 


The  Shelf  for  Pipf.  Rack. 

HINT  FOR  A  HOUSEHOLDER 

A  CLEVER  way  to  remove  a  stubborn 
*^  screw    from    a    piece    of    wood — a 
screw  that  sticks — is  to  try  this  recipe: 
Heat  a  poker  red-hot,  and 
hold   it   against  the   screw- 
head  for  a  little  while ;  wait 
a  few  minutes  for  the  screw 
to  cool  down,  when  it  will 
be  found  that  the  screw  can 
be  removed  quite  easily  with 
the  same   screw-driver  that 
just    previously    would    not 
perform  the  work.    The  ex- 
planation   is    quite    simple. 
The  red-hot  poker  heats  the    ^1^^^*^^;^,,^ 
screw ;    the    screw    expands        scrkw.* 
and  makes  the  hole  it  is  in 
just  a  bit  bigger.    The  screw  then  cools 
down  and  resumes  its  original  size,  leav- 
ing the  hole  in  the  wood  a  size  too  large 
— ^and  there  you  are. 
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RAPID  PRINTING  WINDOW 

E"  VERY  amateur  photographer  is  aware 
'-'  of  the  care  that  must  be  taken  a^inst 
fogging  developing  papers  when  printing 
in  the  daytime.  A  simple  arrangement 
for  this  purpose  is  illustrated  herewith. 
It  gives  plenty  of  light  for  changing 
negatives  and  prints  and  does  away  with 
any  chance  of  the  paper  becoming  light- 
struck,  besides  insuring  very  rapid  work 
and  uniform  results. 

The  apparatus  consists  of  a  box  about 
2  feet  high  and  2  feet  deep  and  as  wide 
as  the  window.  The  top  of  the  box  has 
an  opening  the  same  size  as  the  printing 
frame.  A  mirror  is  fitted  across  the  rear 
lower  edge  of  the  box  (as  shown  in 
Fig.  2)  at  an  angle  of  about  45°  to 
throw  the  light  from  the  window  directly 
upon  the  printing  frame.  Just  below  the 
top  of  the  box  there  is  a  shutter  of 


Flo.  I.   Window  Ai 

J/^-inch  stuff  about  \'/i  inches  larger 
than  the  opening  in  the  box.  The  shutter 
is  secured  to  the  top  of  the  box  by  hinges. 
Anarm  is  fastened  to  the  under  side  of 
the  "shutter  and  extends  through  an  open- 
ing in  the  back  of  the  box,  as  shown  at 
A,  Fig.  1.  The  shutter  is  held  normally 
against  the  top  of  the  box  by  a  coiled 
spring  as  shown  in  the  illustration.  The 
shutter  has  an  opening  slightly  larger 
than  the  printing  frame,  fitted  with  glass, 
and  covered  with  ruby  paper,  and  so 
placed  as  to  come  directly  beneath  the 
printing  frame.  Around  the  edge  of  the 
opening  is  tacked  a  strip  of  felt  to  act 
as  a  cushion. 


The  upper 
part  of  the  win- 
dow  is  covered 


from  below  through  the  shutter  and 
from  above  through  the  window.  To 
expose  the  print,  the  end  of  the  shutter 
at  the  back  is  raised,  lowering  the  front 
part,  and  allowing  light  to  strike  the 
printing  frame.  After  sufficient  expos- 
ure, the  shutter  is  released  and  it  closes. 
The  lower  part  of  the  window  should  be 
covered  with  a  white  sheet  to  diffuse  the 
light,  but  if  a  north  window  is  used  this 
is  unnecessary. 

ELECTRIC  EGG-BOILER 

CLECTRIC  kitchen  utensils  are"  not 
*"*  used  as  much  as  they  would  be  were 
it  not  for  their  high  purchase  price.  Sev- 
eral different  utensils  can,  however,  be 
easily  made  at  home.  One  of  these  is  a 
small  boiler  for  boiling  eggs  or  for  boil- 
ing water  for  tea  or  other  purposes. 

The  first  requisite  is  a  round  tin  can 
about  eight  or  nine  inches  high  and  six 
inches  in  diameter.  The  bottom  and  out- 
side should  be  shellaced  and  then  cov- 
ered with  thick  felt  before  the  shellac 
dries.  The  felt  is  then  wound  with  a 
layer  of  insulating  tape  and  the  bottom 
covered  with  a  thin  piece  of  wood  or 
heavy  cardboard.  The  whole  is  then 
given   several 


the   cover   to 
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escape.  The  socket  is  connected  by  a 
lamp  cord  to  a  screw  plug.  A  thirty- 
two     candle     power    carbon     lamp     is 


The  Sewing  Macrinb  Changed  to  a 

screwed  into  the  lamp  socket  to  extend 
into  the  can.  This  completes  the  boiler 
and  ^11  that  is  necessary  to  have  water 
boiling  in  a  few  moments  is  to  put  it  in 
the  can,  put  on  the  cover  and  connect 
to  the  closest  lamp  socket. 


SCROLL  SAW  FROM  SEWING 

MACHINE 

THE  accompanying  sketches  show  the 
*  details  and  assembled  view  of  a  novel 
use  to  which  a  discarded  sewing  machine 
was  put.  The  writer  found  himself  in 
need  of  a  foot-power  scroll  saw  and  hit 
upon  the  plan  outlined  below.  The  re- 
sults exceeded  his  expectations,  as  he 
found  that  the  machine  could  be  used  as 
a  saw  for  light  metal  as  well. 

As  it  is  necessary  that  the  pull  should 
be  downward  in  the  cutting  stroke,  the 
power  had  to  be  below  the  table.  This 
was  accomplished  by  removing  the  driven 
pulley  (A)  and  shaft  (B)  from  the 
arm  of  the  ma- 
chine and  sup- 
porting it  below 
the  table  so  that 
the  driven  pul- 
ley was  immedi- 
ately above  the 
driver.  The 
shaft   hangers 


were    made    of     !4     inch     strap     iron 
bent  at  right  angles  with  rings  of  the 
same  sized  strap  iron  welded  in  the  angle. 
The  hangers  were  bolted  to  the  under 
side  of  the  table.     The  crank  (C)  was 
mounted  on  the  shaft  as  before.     The 
connecting  rod  (D)  was  removed  from 
the  needle  bar  (E)  and  mounted  on  the 
crank  pin.    A  ^  inch  rod  (F)  12  inches 
in  length  was  slotted  and  drilled  at  (G) 
to  hold  the  saw,  and_set  to  slide  up  and 
down  in  the  guides  (H,  H),  which  were 
clamped  to  the  legs  and  bed  of  the  ma- 
chine.    The  connecting  rod  is  provided 
with  a  clamp  which  fitted  the  rod.    The 
needle  bar  (E)  was  slotted  at  its  lower 
end  to  receive  the  saw  and,  like  the  other 
rod,  was  drilled  for  a  set  screw  to  hold  it. 
The  upper  end 
of    the    needle 
bar    had     a 
coiled    spring 
(K)     slipped 
over  it  to  keep 
the   tension   in 
the  saw.     The 
spring  was 
held    in    place 
by  a  pin    (L) 
through  a  hole 
in    the    upper 
end    of    the        * 
needle  bar  Firbless  cookre.  Sectiomai. 

FIRELESS  COOKER 

AN  efficient  fireless  cooker  can  be  made 
^^  in  the  following  way: 

Make  a  box  out  of  inch  boards  12 
inches  square  and  16  inches  deep,  outside 
dimensions.  Line  the  inside  with  heavy 
paper  and  pack  newspapers  in  the  bottom 
to  a  depth  of  3yi  inches.  Cover  this  with 
a  false  bottom  of  )4-inch  pine.  Make  a 
tin  or  zinc  cylinder  7  inches  in  diameter 
and  7  inches  high,  tacking  it  to  the  false 
bottom.  Fill  the  space  between  the 
cylinder  and  the  outside  with  sawdust 
and  cover  with  a  J^-inch  board  in  which 
a  hole  is  cut  to  fit  the  cylinder.  Tack 
the  upper  end  of  the  cylinder  to  this 
board.  A  hinged  lid  of  1-inch  pine  must 
be  provided,  with  a  latch  to  keep  it 
tightly  closed.  The  only  other  parts 
required  are  a  graniteware  pail  6j^  by  6 
inches  in  size,  and  a  cushion  that  will 
fit  m  the  upper  part  of  the  box. 


Te9e  Partikq  or  the  Wavs. 
u[Min  ihc  led  Ootn  jnio  rh?  AlJanilc 
on  Ihu  riRhl  Howi  to  the  Pacific. 


THE  GREAT  DIVIDE 

/^NE  of  the  show  places  which  invari- 
^^  ably  interests  eastern  tourists  in  the 
Rocky  Mountains  is  the  place  where  the 
waters  divide,  part  flowing  to  the  Pacific 
and  part  to  the  Atlantic.  In  the  accom- 
panying illustration,  the  stream  upon  the 
left  flows  into  the  Yellowstone  river, 
which  in -turn  empties  injo  the  Missouri, 
thence  into  the  Mississippi  and  eventually 
reaches  the  Gulf  of  Mexico  and  the  At- 
lantic ocean,  while  the  stream  to  the  right 
flows  into  a  tributary  of  the  Columbia 
Rf*er  and  eventially  finds  its  way  to  the 
Pacific.  Another  such  divide  is  at  Port- 
age, Wis.,  where  one  part  of  a  stream 
joins  the  Mississippi,  the  other  flowing 
into  the  Great  Lakes. 


AUTOMOBILE  WITH  BED 
ROOMS 

A  MOST  interesting  English  motor 
'^  caravan  with  kitchen  and  sleeping 
accommodations  is  shown  in  the  accom- 
panying illustration  as  used  for  touring 
in  British  Isles  during  the  summer 
months. 

The  average  daily  run  is  from  fifty  to 
sixty  miles,  and  it  has  covered  about 
10,000  miles  without  a  serious  accident. 

The  inside  of  the  van  is  divided  into 
two  compartments,  one  for  a  bedroom 
having  four  berths  arranged  two  on  each 
side.  The  other  compartment  is  used  as 
a  kitchen  with  two  seats  which  also  may 
be  arranged  as  berths  if  necessary.  In 
addition  to  the  stove,  a  cupboard  and  a 
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folding  table  for  dining  are  installed  in 
the  car. 

This  traveling  home  is  lit  with  electric 
lights  and  every  comfort  of  a  summer 
residence  is  provided,  the  deck  of  the 
van  taking  the  place  of  the  usual  veranda 
of  the  summer  home.  All  the  meals  are 
taken  in  the  van  and  the  owner  can  defy 
all  sorts  of  weather  for  enjoyment  and 
health. 


with  the  unwieldy  bison  were  innumer- 
able but  he  finally  did  succeed  in  break- 
ing them  to  harness  and  driving. 

One  of  their  stunts  is  to  race  against 
horses,  and  it  is  amazing  tnat  they  can 
distance  speedy  bronchos.  They  loath 
the  saddling  process,  and  when  the  rider 
mounts  them  will  "buck"  in  a  way  to 
shame  a  veteran  broncho. 

ji  • 

EEL  WITH  CROOKED  BACK 
"TTHIS  eel  caught  in  the  German  river 
^  Elbe,  has  a  spine  that  instead  of 
being  straight,  is  curved  and  bent  in 
seven  different  places.  The  only  explana- 
tion that  can  be  advanced  for  this  freak 


A  BUFFALO-HOKSE  RACE. 


BUFFALO  AS  HORSES 

THE  buffalo  has  been  always  rated  as 
^  untamable  and  many  scientists  have 
regarded  hiin  as  one  of  the  most  stupid 
beasts  that  ever  existed.  It  has  remained 
for  Major  "Bob"  Yokum  of  Pierre, 
South  Dakota,  after  five  years  of  effort, 
to  accomplish  the  wonderful  feat  of 
training  a  pair  of  buffalo  to  trot  to 
wagon,  and  also  to  do  many  other  re- 
markable stunts,  among  them  running 
races. 

Major  Yokum  is  a  former  United 
States  Marshal  and  is  known  in  the  old 
ranching  and  cowboy  life  of  the  Ameri- 
can West  from  Texas  to  Oregon,  Some 
years  ago,  he  conceived  the  whim  of  ex- 
perimenting to  determine  what  a  buffalo 
really  did  know.     His  trouble  and  trials 


of  nature  is,  that  the  eel,  when  freeing 
itself  from  a  trap,  broke  its  spine  in  the 
different  places,  and  that  the  fractures 
knitted  in  this  peculiar  way. 
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ELECTRIC 

SINGING 

SIGN 

^O  longer  con- 
■*"  tented  to  ad- 
vertise by  brilliant- 
ly lighted  signs  a 
new  scheme  is  de- 
veloped by  which 
the  flashing  on  of 
the  letters  in  an 
electric  sign  is  ac- 
companied by  mu-  Allrail 
sical  sounds. 

The  signs  consist  of  a 
separate  cylinder  of  hard 
wood  covered  with  sheet 
brass.  Holes  are  drilled  all 
over  the  cylinder  in  which 
pegs  are  placed  as  desired, 
depending  on  the  tune  to  be 
played.  When  completed  the 
cylinder  has  the  appearance 
of  the  cylinder  used  in  the 
ordinary  music  box.  It  is 
revolved  by  a  small  motor 
and  the  pegs  pick  up  the 
hammers  which  are  fastened 
above  a  set  of  orchestra 
bells  or  metal  xylophone. 
When  the  hammers  are  re- 
leased they  fall,  striking  the 
bells  and  making  it  possible 
to  play  any  tune.  As  the 
tone  sounds,  the  letters  flash 
on  one  at  a  time,  going  out 
immediately  and  giving  the 
letters     the     appearance     of 
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rapidly  from  one 
place  to  another  all 
over  the  sign.  As 
the  last  tone  of  the 
tune  is  sounded  the 
whole  word,  or 
combination  of 
words,  appears,  re- 
maining lighted 
long  enough  for 
the  observer  to 
read  the  entir; 
sign. 


und  til  well  as  ligbt. 


WHERE  NATIONS 
MEET 

TTdE  international  boun- 
^  dary  line  between  the 
United  States  and  Canada  is 
being  appropriately  marked 
in  the  Pacific  Northwest  by 
stone  monuments,  and  also 
by  a  pathway  fifty  feet  wide 
cut  through  the  forests.  In 
the  accompanying  photo- 
graph the  pathway  is  plainly 
discernible.  The  light-haired 
girl  standing  to  the  right  of 
the  marker  is  in  British  Co- 
lumbia, while  the  dark- 
haired  girl  to  the  left  of  the 
marker    is    in    the    United 

BY  States.  The  marker  shown 
is  No.  181,  which  means  that 
there  are  180  others  between 
this   point,    near    Boundary, 

,  and  the  Pacific  ocean. 


\  LARGE  SCALE. 


IE  tbem  i>  a  lood  day'i  work. 
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MUNICIPAL  KISSES 

AT  Hungerford,  in  Berkshire,  on  April 
'^  5th,     the     gold-laced     town     crier 
sounded     repeated     blasts     upon     John 
O'Gaunt's  carved  brass  horn  to  summon 
the  commoners  to  the  annual  Hocktide 
Court  and  to  the  accustomed  ceremonies 
connected  therewith.    Those  commoners 
able   to   attend   repaired   with   beaming 
faces    to    the    old 
town    hall.     Those 
whom      c  i  r  c  u  m- 
Stances      prevented 
were    excused    ac- 
cording to  ancient 
custom   upon  pay- 
ment of  a  fine  of 
one  penny. 

The  head  of  the 
town    under    its 
ancient    charter    is 
the  Constable,  who 
by  virtue  of  his  of- 
fice is  also  coroner 
and  master  of  the 
market.      To     this 
office    the    retiring 
Constable,   Mr,   A. 
E.     Allright,     was 
reelected.    There 
were  also  appoint- 
ed  worthy   gentle- 
men    to     serve     as 
keys    of   the   comm 
the  Constable's  chair  stood  two  officers 
whose  important  functions  are  still  exer- 
cised.    These  were  the  "Tiitti-men,"  two 
gentlemen  chosen  from  among  the  com- 
moners and  qualified  by  gravity  of  de- 


keepers     of     the 
coffer.      Behind 


meanor  and  uprightness  of  character  for 
the  onerous  duties  which  they  were 
shortly  to  be  called  upon  to  discharge. 

When  the  business  of  the  court  had 
been  concluded  the  John  O'Gaunt  horn 
was   sounded,   and  the  two  Tutli-men, 
looking  very  serious  and  determined,  in 
spite  of  the  long  staves    they    carried 
adorned  with  large  posies  of  early  spring 
flowers,    proceeded    upon    a   round  of 
house-to-house  vis- 
its  to  exact  from 
the  inhabitants  the 
dues  to  which  the 
court  is  entitled. 

From  each 
householder  they 
were  entitled  to  de- 
mand the  sum  of 
one  penny  in  re- 
spect of  each  dwel- 
ler under  his  roof. 
From  each  woman 
householder  in  de- 
fault of  this  pay- 
ment they  were  en- 
titled to  exact  the 
forfeit  of  a  deco- 
rous kiss. 
The  youth  of 
r  HuHaeiuroRD  Hungerford     fol- 

^  by  Tu((i-c»c"  lowed    the    Tulti- 

men  upon  thtir 
round  with  eager  and  sympathetic  en- 
thusiasm. According  to  law  and  custom 
the  Tutli-men,  while  they  were  entitled 
to  keep  for  themselves  all  the  kisses  they 
collected,  were  required  to  spend  all  the 
pennies  they  received  in  oranges  for  di^ 
tribution  among  the  children. 


SAVING  LOST  FISH. 


s  behind  thousands  of  lemporatr 


jratT  ponds 


J 
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UON  I 

CUBS'  P^OSTER     I 

MOTHER  I 

'  I  'riE  accompany- 
*  ing  photograph 
shows  a  pair  of 
lion  cubs,  male  and 
female,  and  their 
foster  mother,  an  , 
Irish  setter.  The  ' 
cubs  were  bom  to 
-a  lioness  in  the 
Eastlake  Zoo  of 
Los  Angeles,  Cali- 
fornia, The  mother 
had  killed  a  pre- 
vious pair,  and  the 
two  cubs  shown  in 
the  picture  were 
taken  from  her 
when  only  a  few 
days  old  and  given 
to  the  dog.  The 
foster  mother  wil- 
lingly took  up  the 
task  of  mothering 
them,  nursing  them 

until     they     were  ^        ,    O'Wh^Ai 

considerably    larg-  Somo «( ih.  »»..nai.  o(^ 

er    than    she. 

The  picture  shows  them  when  less  than 
three  months  old.  Today  they  are  full 
grown,  and  are  confined  to  a  fage  at  the 
200,  only  a  few  feet  from  the  one  occu- 
pied by  Iheir  real  mother. 


729 

QUEER 
THINGS  IN 
YOUR  MAKE- 
UP 
D  ATHER  odd  it 
seems  to  know 
that     the     human 
body    contains    no 
fewer     than     four 
substances      which 
are  so  inflammable 
that,    in    a    pure 
state,  they  will  "go 
off"    by    spontane- 
ous combustion. 

For  instance, 
there  is  phospho- 
rus. The  body  of 
a  person  weighing 
one  liundred  and 
twenty  pounds  con- 
tains twenty  -  two 
ounces  of  this  sub- 
stance, which,  as 
every  body  knows, 
readily  takes  fire 
of  its  own  accord, 
if  exposed  to  the 
l"?  k^k"     k~,  air.   It  is  combined 

ihith  the  human  bodr  IS  ...      ,.  .  , 

«cd.  With  lime  to  make 

the    bones,    taking 
the  form  of  phosphate  of  lime. 

The  body  of  a  human  being  weighing 
one  hundred  and  twenty  pounds  contains 
one  and  a  half  ounces  i^f  magnesium,  two 
ounces  of  sodium,  and  two  and  a  half 
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ounces  of  potassium.    The  first  of  these, 
a  substance  of  silvery  whiteness,  is  so 
readily  and  fiercely  combustible  that  it 
has  to  be  kept  tightly  corked  in  bottles 
to  prevent  it  from  i^iting  of  its  own 
accord.      Sodium   will    take 
fire  if  thrown  into  water.and 
so  likewise  will  potassium — 
the  latter    with    great  vio- 
lence, finally  exploding  and 
throwing  S  shower  of  sparks 
into  the  air, 

Jl 

QUEER  MILK  ROUtE 

A  MERICANS  who  visit 
•*  Europe  are  amused  to 
see  milk  delivered  by  di^ 
teams.  The  supply  of  milk 
in  one  city  Is  delivered  en- 
tirely by  dog  wagons. 

But,  if  one  would  see  milk 
handled  and  delivered  by 
crude  and  primitive  meth- 
ods, one  should  go  to  Cuba 


KEEPING  TAB  ON  TAXIMETERS 

DEOPLE  who  ride  in  taxicabs  often 

*     complain    that    the    taximeter    has 

cheated  them.    Such  contrivances  are  not 

invariably  accurate,  it  is  true.     Whence 

the  advantages  of  a  device 

for  testing  them,  which  has 

been  invented  by  Col.  W.  C. 

Haskell,  the  official  Sealer  of 

Weights  and   Measures   for 

the  District  of  Columbia. 

Colonel  Haskell  believes 
that  his  machine  is  the  only 
one  of  the  kind  in  existence. 
An  important  feature  of  it  is 
a  wheel,  the  size  of  a  car- 
riage wheel,  which  is  con- 
nected by  a  wire  with  the 
taximeter  under  test.  One 
iiundred  turns  of  the  wheel 
represent  a  quarter  of  a  mile 
ride  by  taxicab. 

Inasmuch  as  every  taxicab 
doing  business  in  the  Dis- 
trict of  Columbia  is  obliged 


Porto  Rico,  where  the  place  of  the  to  carry  a  taximeter  that  has  been  duly 

milk  wagon  is  taken  by  a  donkey,  across  tested    by     the     Colonel's     contrivance, 

whose  patient  back  the  milk  cans   are  Washington  people  are  able  to  rely  upon 

slung.  an  honest  fare  reckoning. 
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TELEPHONE  TALKS  CHINESE      OUTDOOR  STUDENT  COLONY 


A  rOREIGNER  or  a  person  who  does 
^*  not  speak  plainly  often  has  con- 
siderable difficulty  in  getting  a  telephone 
operator  to  understand  cor- 
rectly the  number  of  the  sub- 
scriber with  whom  he  wishes 
to  be  connected.  In  auto- 
matic systems,  a  like  trouble 
is  experienced  by  those  who 
cannot  read  our  numerals. 
The  illustration  shows  a 
calling  number  disc  for  au- 
tomatic phones  used  in  the 
Chinese  quarter  of  San  Fran- 
cisco. This  disc  is  equipped 
with  Chinese  characters,  and  "'"'  u'^ti'^ 
the  section  of  the  automatic 
switchboard  which  serves  "Chinatown' 
is  one  of  the  busiest  in  the  exchange. 


T^HE  practice  that  has  been  inaugu- 
^  rated  in  some  localities  of  the  North- 
ern states  of  having  students  pursue 
their  studies  in  the  open  air 
for  the  physical  and  mental 
benefits  that  It  fs  said  to 
bring  to  them  has  been  fol- 
lowed on  a  large  scale  at  the 
Texas  State  Agricultural  and 
Mechanical  College  during 
the  last  two  terms  of  that  in- 
stitution. 

More  than  two  hundred 
students  at  this  Texas  col- 
lege live  in  tents.  It  was 
not  with  the  idea  of  testing 
any  possible  health  benefits 
that  may  come  to  them,  that  these  stu- 
dents are  making  their  home  practically 


TENTS  WHERE  STUDENTS  SPENT  WINTER. 

Man*  atudcnti  ol  thd  Ti^iaa  Sialc  AgrkullurB]  Collrse  were  lorccd  lo  sleep 
ini  the  wiDlcr  on  account  ol  lack  ordormiioTv  facilities. 

outdoors.  The  legislature  of  the  state 
failed  to  make  adequate  appropriation 
for  additional  dormitory  facilities  and 
many  of  the  students  had  to  be  placed 
in  tents. 

Each  tent  accommodates  two  boys, 
is  waterproof,  and  of  strong  material. 
The  mental  clearness  and  physical 
fitness  of  the  student  campers  are  also 
noticeable.  The  boys  delight  in  the 
tent  life,  notwithstanding  the  discom- 
forts that  they  occasionally  experi- 
ence in  times  of  severe  weather. 


F  Last  Resort. 


KEEPS  TIME  FOR  THE 
NATION 

THIS  clock  stands  in  a  vault  under- 
^  ground  at  the  Naval  Observatory 
in  Washington.    It  keeps  time  by  the 
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GETTING  FOR- 
TRESS PLANS 
BY    CAMERA 

CAPT.  SACON- 
NEY,  of  the 
French  engineer 
corps,  has  just  in- 
vented a  device 
whereby  a  photo- 
graphic apparatus 
eighteen  by  twen- 
ty-four inches  is 
raised  by  means  of 
kites   to   heights 

varying       between  Moki  Courtshif. 

300  and  1 ,300  feet.  '■^'"  ""''<'=■•  bnMat  lovers hai 

It  gives  perfect 
horizontal  photographs  which  allow  the     hair- 


COURTSHIP 

AND  THE 
HAIRBRUSH 

TTiE  accompany- 1 
*  ing  illustrattoiJ 
shows  pictures] 
illustratina 
the  Moki  methodj 
of  courtship.  I 
Among  the  Indiajis- 
of  that  tribe  it  is 
customary  for  the 
young  lady  to  tes- 
tify her  appreci- 
ation of  her  beau's 
society  by  brushing 
and  arranging  his 
instrument  used  for  the  pur- 


mathematical  reconstruction  of  the  plans     pose  being  a  bundle  of  straws.     Prob- 


of  fortresses,  armed 
camps,  etc.  Satis- 
factory e  X  p  e  r  i- 
ments  were  made 
by  this  officer  for 
the  secretary  of 
the  navy  on-  ships 
of  the  squadrons 
near  Morocco  and 
the  "Provence." 

It  was  shown 
that  from  these 
photographs  cor- 
rect models  of  the 
forts  could  be 
made  with  the  di- 
mensions exactly  to 
the  scale  of  the 
original  fort- 
resses. 


ably  it  is  intended 
to  indicate  by  this  ' 
means  that  the 
maiden  is  not  < 
interested 
appearance  of 
young  man,  but] 
prepared  to 
up  with  seriof 
ness  the  busiaj 
of  waiting  on  1 
— which,  after  i 
is  the  chief  clutyl 
an  Indian  squaw  I 
her  domestic  ■  '  ^ 
tions.  Meanwhile 
his  is  the  arduous 
task  of  holding  the 
finished  braids  of 
hair. 


BOY  AUTO  BUILDERS 
i^-A  \  enterprising  automobile  agent  out 
-~^  west  recently  advertised  in  the  paper 
^  hat  cash  prizes  would  be  given  for  the 

»est  miniature  models  of  his  cars,  the 

xindition  being  that  they  should  be  the 

Ivork  of  school  boys  and  should  be  big 
nough  to  carry  the  builder.  The  result 
if  this  announcement  brought  scores  of 
mall  boys  to  the  agency  and  there  was  a 
risk  demand  for  catalogues  which  con- 
ained  pictures  of  the  models  to  be 
On  the  day  the  prizes  were  to  be 
(awarded  about  fifteen  small  boys  showed 
up  with  their  completed  automobiles.  A 
brass  band  was  present  to  play,  "See, 
the  Conquering  Hero  Comes,"  when  the 
prize-winning  machine  was  wheeled  up  to 
receive  the  praise  that  was  due  it. 
■  The  capital  prize  of  $25.00  was  won  by 
„  a   fourteen  year  old  school  boy  named 


Irvin  Haynes,  It  represented  a  month's 
work  and  several  dollars'  worth  of  fit- 
tings, and  was  complete  in  such  details 
as  radiator,  lamps,  "honk-honk,"  clutches 
and  steering  wheel  that  steered.  None 
of  the  miniature  automobiles  were  equip- 
ped with  power  but  otherwise  they  were 
good  imitations  of  the  real  thing. 


IRRIGATION  IN  MEXICO 

K^ODERN  methods  of  irrigation  arc 
"^  now  being  practiced  in  many  parts 
of  Mexico,  but  in  some  localities  the 
ancient  and  primitive  water-wheel  with 
its  human  beings  for  power  is  still  in 
use.  In  the  more  arid  parts  of  that 
country  it  is  impossible  to  grow  crops 
without  irrigation.  The  mountain  ranges 
are  never  far  distant,  and  from  them  the 
water  supply  is  abundant  and  perpetual. 
This  supply  finds  its  way  through  the 
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desert    regions    in    clear 
streams  which  are  the  life- 
giving  instruments  for  many 
millions    of    humanity    who 
dwell    along    their    courses. 
The    old-time   water    wheels 
have  been  the  means  of  pro- 
viding   the    little    fields    of 
corn  and  other  products  with 
the  water  that  is  so  neces- 
sary for  their  growth.     The 
wheels  are  very  crude,  and 
the  water  which  the  small  buckets,  made 
of  tin   cans,  bring  to  the   surface  and 
empty  into  the  ditch  makes  but  a  small 
stream.     Two  native  Indians  propel  the 
wheel  with  their  feet. 


up  at  the  rate  of   116  per   j 
minute,  or  a  carload  a  day 
The    stem,    the    vulnerable   j 
point  of  the  orange,  is  the 
place  at  which  the  wrapping 
paper  is  crimped,  thus  pro-   i 
tecting  it  with  a  cushion  of 
paper  so  that  it  reaches  the   | 
market  in  perfect  condition. 
Radiuu  Photograph.  The  Orange  is  not  only  COV- 

lu  cias  under  coppiT  discs,     ered,  but  wrapped  so  secure- 
ly that   it  can   stand    much 
rough  handling  without   losing   its   en- 
velope. 

This  highly  perfected  machine  does 
away  with  the  old-fashioned  bins  and  ele- 
vators with  their  bruising  drop. 


HUMAN  nNGERS  OUTDONE 
A   MACHINE  that  seems  destined  to 

**    add  millions  of  dollars  to  the  orange 

industry  is  now  in  operation  in  Southern 

California.    It  is  designed  to 

replace     the     old-fashioned 

method  of  wrapping  oranges 

by  hand  and  it  not  only  cuts 

the  price  of  orange  packing 

in  two,  but  does  the  work  in 

exceedingly  short  time  and 

without  damage  to  the  fruit 

from  careless  handling.    The 

machine  cuts  ami  prints  the 

tissue  paper  wrapper,  seizes  Radiochap 

the  orange  in  its  fingers  of       Ak.-yandsopi 

iron  and  wraps  it  stem  side         '""^"'e^^, 


PHOTOGRAPHING  WITH 
RADIUM 

20ME  strikingly  interesting  experi- 
■^  ments  concerning  the  photographic 
possibilities  of  radium  have 
been  carried  out  by  an  Eng- 
lish investigator.  The  radio- 
graphs are  very  clear  and 
distinct,  closely  resembling 
those  obtained  with  X-rays. 
bnt  if  anything  more  defined. 
Two  such  radiographs  ar^ 
si  1  own  herewith.  One  re- 
(|uired  eighty-four  hours  ex- 
OF  kkv.  posure.    With  specially  pre- 

linsinaiin       pared  X-Ray  plates  the  time 
.jyiiouM  woidd  be  much  reduce'    ' 
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on  the  lances,  sometimes  killed  at  one* 
more  often  after  receiving  many  stabs. 


ToallDwprinUDni 


A  Tranwarest  Wali. 


A  GLASS  GARDEN  WALL 

\Y/HEN  a  garden  wall  is  built  to  face 
'"  the  south,  the  north  side  is  of  less 
value,  A  method  of  using  transparent 
walls  has  lately  been  tried,  substituting 
glass  for  masonry.  The  rays  of  the  sun 
filter  through  so  that  the  trees,  on  the 
north  side  yield  fine  fruit. 

As  shown  by  the  phoK^raph,  the  wall 
has  a  glass  roof  projecting  over  each 
side.     This  experiment    was    made    by 


TIGER-SPEARING  in  JAVA 

■yiGER-SPEARING,  a  sport  lianded 
*  down  from  the  old  Hindu  age,  and 
still  practiced  in  certain  parts  of  the  Isle 
of  Java,  is  an  atrocity  that  equals  in 
every  respect  the  Spanish  bull  fight.  It 
takes  place  on  certain  days  of  the  year, 
especially  on  New  Year's  Day,  on  the 
estates  of  native  princes,  and  is  still  in 
vogue  in  the  eastern  part  of  Java. 

The  more  beasts  killed,  the  greater  is 
the  event,  and  generally  from  ten  to 
twenty  tigers  or  panthers,  if  not  enough 
of  the  former  have  been  caught,  are 
slaughtered.  The  animals  are  confined 
in  individual  cages  and  are  placed  in  the 
center  of  a  large  square,  hedged  in  by 
natives  carrying  spears. 

The  animals  are  released  one  by  one 
from  their  cages  by  the  pulling  of  a  cord, 
and  when  they  try  to  break  through  the 
human  wall  to  liberty  they  are  caught 


Chicago  woman  claims  to  bi.-  ablo  to  .■nlarac  or  reduce 
any  portion  o(  Ih.:  bodi  dusircdl  ' 

planting  on  each  side  vines,  apple  trees, 
peach  trees,  and  different  kinds  of  pear 
trees.  In  order  to  facilitate  the  compari- 
son it  was  arranged  so  that  the  same  va- 
rieties corresponded  on   the  north  and 
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south    sides.     These    trees    produced 
fine  fruit,  one  could  not  distinguish 
any  difference  between  them, 
j( 
HOUSE  BUILT  ROUND  A 
PALM 
IN  some  parts'  of  Los  Angeles  there 
*  are  to  be  found  solitary  palm  trees 
of  many  years'  growth  which  formerly 
stood  in  the  gardens  of  old-fashioned 
mansions.    As  these  homes  were  torn 
down  to  make  way  for  the  blocks  of 
modern     bungalows     it     was     found 
necessary  to  destroy  the  stately  trees, 
but   the   illustration   shows   how   one 
builder  solved  the  problem  of  retain- 


ing this  ornament  to  his 
lot  by  simply  building  his 
house  around  the  old  palm 
tree. 

ji 

MYSTERY  OF  THE 
GIANTS 

THE  mystery  of  the  stone 
^  giants  on  Easter  Island 
— a  lonely  patch  of  terra 
firma  in  the  midst  of  the 
wide  Pacific — is  not  likely 
ever  to  be  solved.  Some  of 
the  giants  are  as  much  as 
forty  feet  high,  and  they 
were  originally  placed  on 
huge  platforms  along  the 
coast,  in  rows,  looking  out 
to  sea. 

Thus  they  stood  not  much 
over  a  century  ago,  though 
what    they    represented, 


whether  gods  or  mere  hu- 
man personages,  nobody 
knows.  But  there  is  no 
question  of  the  fact  that  the 
people  of  the  island  were 
ferocious  cannibajs,  and  two 
opposing  factions  seem  to 
have  tried  to  wipe  each 
other  out,  and  eat  each  otlter 
up.  Incidentally  to  the  war, 
the  island  was  all  but  de- 
populated, and  the  images 
were  thrown  down. 

Not  one  of  them  stands 
today  as  originally  it  stood— 
save  a  number  which,  in  a 
partly  finished  state,  remain 
where  they  are  quarrie<i  out 
from  the  crater  of  a  near-by 
volcano.  The  image  shown 
in  the  accompanying  photo- 
graph wears  a  crown  of  red 
volcanic  tufa. 
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NOVEL  ENGLISH  AMBULANCE 
T^HE  accompanying  illustration  shows 
*  a  unique  equipment  of  an  ambulance 
recently  put  in  service  in  England.  It 
will  be  noted  that  both  stretchers  -  are 
provided  with  wheels,  the  bottom  one 
being  equipped  with  springs  and  fitted 
with  a  spring  mattress  and  designed  to 
run  into  the  ambulance  on  grooved  rails. 
The  top  stretcher  is  suspended  from  the 
roof  and  is  fitted  with  shding  handles, 
the  construction  being  such  that  it  may 
be  folded  up.  There  is  ample  room  for 
the  attendants  with  two  seats  and  the 
usual  ambulance 
equipment. 


MAGIC  MEN 
FROM  KOREA 

IJERE  are  two 
*■  ■*  little  men  from 
Korea.  One  of 
them  is  made  of 
straw.  The  other 
is  of  buckskin,  and 
is  mounted  on  a 
horse  of  the  same 
material,  stuffed. 

They  are  not 
playthings.  Neither 
are  they  idols;  yet 
they  possess  a  re- 
ligious significance. 
The  buckskin  man 
on  the  buckskin 
horse  is  a  powerful 
fetich.     If  kept  in 


the  house,  he 
frightens  away 
the  devils,  and 
incident- 
ally  brings  good 
luck. 

The  little 
straw  man  is 
not  made  to  be 
kept,  but  to  be 
thrown  away. 
On  the  eve  of 
the      Korean 


New  Year,  a 
copper  coin  is 
put  inside  of 
him,  and  he  is 
cast  out  into  the 
street.  He  is 
supposed  to 
carry  with  him 
all  the  sins  com- 
mitted inthepre- 
V  i  o  H  s  twelve- 
month by  the 
person  who  thus 
deals  with  him. 


Along  comes  a  beg- 
gar and  picks  him 
up,  pouching  the 
copper  coin,  and 
incidentally  assum- 
ing all  the  sins  in 
question.  It  is  a 
very  cheap  and 
easy  way  to  get 
rid  of  troubles  of 
the  conscience. 

ADVERTISING 
IN  CHINA 

THE  Chinese  ap- 
*  pear  to  have  a 
fondness,  amount- 
ing almost  to  a 
veneration,  for  pic- 
tures, and  foreign 
art  especially  ex- 
cites their  atten- 
tion, because  of 
its  difference  to 
what  they  are  ac- 
d  lower  bcrih.  customcd.  The  peo- 

ple are  especially 
fascinated  by  calendars,  and  they  never 
throw  away  a  we  11- illustrated  one,  but 
always  keep  it  in  a  prominent  place.  In 
supplying  advertising  calendars  for  China 
some  attention  should  be  paid  to  the 
special  tastes  or  prejudices  of  the  people. 
One  American  company  made  a  serious 
mistake  in  having  used  pictures  of  a  dog 
in  its  advertising  posters.  Dogs  in  China 
are  mostly  regarded  as  street  scavengers 
and  are  not  cherished  family  pets  as  in 
the  Occident,  and  this  advertising  was 
anything  but  profitable. 
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GIANT  BAT 

HTHE  bats  we  have  in  this  country 
*  are  little  fellows ;  the  biggest  of 
tbem  doesn't  amount  to  much. 
That  they  are  entirely  harmkss 
goes  without  saying ;  and  the  notion 
so  universally  entertained  by 
women  to  the  effect  that  they  are 
liable  to  get  tangled  up  in  one's 
back  hair  is  without  any  basis  in, 
fact. 

If  one  would  see  bats  that  are 
bats,  one  should  visit  southern  Asia 
and  the  archipelagoes  of  the  South 
Seas,  where  the  giant  bats  are  to  be 
found.  Many  of  them  have  a  wing- 
spread  of  five  feet.  They  belong 
work.  to  a  different  genus  from  the  bats 

we  "know,  and  some  of  them  are 

fruit-eaters.     They  are  timid  creatures, 

however,  and  in  no  way  dangerous. 


CoNCHRTB  Blocks  Made 


WOMAN  CONCRin^  WORKER 

RylRS.  E.  M.  BARRETT,  of  Austin. 
"^  Texas,  is  an  expert  manufacturer  of 
concrete  building  blocks.  She  is  familiar 
with  every  detail  of  the  industry  and 
moulded  with  her  ownliands  the  blocks 
for  various  buildings.  She  began  the 
study  of  the  uses  to  which  concrete  could 
be  put  a  few  years  ago  and  became  so 
interested  in  the  subject  that  she  took- 
up  the  manufacture  of  the  building 
blocks.  jt 

NEW  USE  FOR  R.  R. 

AUTOMOBILE 

ANEW  use   has  been  found   for  the 

'^  ordinary  railroad  track  automobile, 

which  makes  it  of  great  importance  to 


railroad  construction  work.  The  motor 
of  the  automobile  is  connected  with  suit- 
able machines  for  drilling  holes  into  ties 
and  for  fastening  the  screw-bolts  which 
hold  the  rails  in  place,  thus  allowing  the 
laying  and  screwing  down  of  the  rails 
in  little  time,  which  formerly  was  ver^' 
expensive  and  tiresome  work  owing  to 
the  lack  of  proper  tools. 


THE  DIVER 
'T'HE  profession  of  the  divfr  is  pictur- 
*  esque  and  profitable,  although  the 
element  of  danger  deters  many  frcMn  en- 
tering it,  Accoutered  in  their  heavy 
trappings  the  divers  are  sent  down  into 
river  or  lake  to  superintend  the  laying  of 
bases  for  concrete  piers  or  coffer  dams. 
The  diver  works  only  about  three  hours 
a  (lay,  and  is  paid  from  seven  to  ten 
dollars  for  his  services. 


POPULAR    SCIENCE 


TEIEE  HOUSE  IN  MEXICO 
R4ANY  different  tribes  of  Indians  in- 
"*   habit  the  rural  districts  of  Mexico. 
Each  tribe  has  its  own  peculiarities  of 
living.    In  the  extreme  Southern  part  of 
the  country  it  is  not  uncommon  for  the 
natives  to  live  in  trees.    They  build  their 
houses  out  of  grasses  and  fiber  plants 
and    weave    the 
walls     among    the 
limbs  of  the  trees 
so  securely  that  tiie 
strongest  wind  has 
no  effect  upon  the 
aerial    dwelling. 
Most  of  these  tree- 
houses   are   in   the 
region  where  eartli- 
quakes  are  fre- 
quently felt,  and  it 
is     supposed     that 
the  chief  motive  in 
constructing     t  h  e 

homes  above  ground  is  to  place  them  out 
of  dang'er  from  seismic  disturbances.  The 
houses  sway  with  the  motion  of  the  tree 
and  earthquakes  do  them  no  damage,  it 
is  said. 

Many  of  the  African  savages  live  in 
houses  built  in  trees,  for  protection  from 
wild  beasts. 


GASOLINE  POST-HOLE  DIGGER 

A  UN  IQUE  gasoline  motor  -  driven 
'^  earth-boring  machine  is  shown  in  the 
accompanying  illustration  as  used  in 
California  and  the  photograph  represents 
it  in  working  position  in  actual  operation 
at  Sacramento. 

With  one  of  these  machines  about 
twenty-five  miles 
of  holes  were 
bored  for  fencing 
the  right-of-way  of 
the  Western  Pa- 
cific Railroad.  The 
groimd  was  gumbo 
land  with  the  ex- 
ception of  a  siiort 
stretch  of  marsh 
soil  and  so  hard 
and  dry  that  every 
bit  of  it  has  to  be 
TsFK  House.  broken    with    pick 

and  crowbar  when 
dug  by  hand.  Part  of  it,  in  addition  to 
tlie  hard  ground,  has  about  twenty-five 
per  cent,  small  cobble,  yet  tiiis  device 
bored  through  all  of  it  and  did  the  work 
of  from  twelve  to  fifteen  men. 

A  vertical  engine  of  the  double  cylin- 
der type  that  develops  y/i  horse-power 
is  used,  while  for  boring  holes  for  large 


GASOLINE  ENGINE  DIGS  POST  HOLES, 


RARE  BABY  CAMEL 

THE  quadruped  population  of  the  New 
*  York  Zoological  Park  was  enriched 
recently  by  the  birth  of  a  male  Bactrian 
camel.  The  newcomer  weighs  about 
twenty-five  pounds,  is  about  three  feet 
high  and  three  feet  long,  has  two  humps 
and  is  dull  gray  in  color.  Attirst  the  infant 
was  barely  able  to  stand  on  its  stilt-like 
legs,  and  a  robust  zephyr  would  keel  it 
over.  It  snuggled  alongside  its  mother 
for  support,  but  it  grew  strong  in  about 
two  weeks  and  scarnpered  around  the 
green  with  the  self-confidence  of  a  mes- 
senger boy. 

The  father  is  in  an  adjoining  corral 
and  frequently  stretches  four  feet  of  neck 
affectionately  in  the  direction  of  baby 
camel  and  mother,  but  he  is  not  permit- 
ted to  caress  his  offspring  yet. 

The  accompanying  photograph  is  the 
first  secured  of  the  baby  camel. 


CORRUGATED  IRON  CULVERT 

THE  Pennsylvania  railroad  has  re- 
*  cently  made  the  discov-ery  that  many 
short  trestles  on  their  lines  are  replace- 
able by  corrugated  iron  culverts.  Not 
only  does  this  save  the  expense  involved 
in  the  construction  of  the  wooden  tres- 
tles but  they  are  fireproof,  do  not  cor- 
rode or  decay,  and  give  better  basing  for 
the  tamping  in  of  the  roadbed. 

On  one  section  of  the  Pennsylvania 
Railroad  there  is  not  a  piece  of  wood  used 
for  nearly  twenty  miles,  the  rails  being 
laid  on  steel  ties  and  the  galvanized  cor- 
rugated iron  culverts  being  used  instead 
of  the  short  trestles  in  general  use.  The 
strength  of  these  culverts  is  shown  in 
the  photograph  where  a  locomotive  h 
over  a  piece  of  track  under  which  a  four 
foot  culvert  has  been  buried.  The  cul- 
vert is  little  over  a  foot  under  the  track 
yet  shows  no  signs  of  giving  way. 
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FOLDING  SQUARE 

y\  STEEL  square  has  recently  been  in- 
^^  vented  which  takes  the  place  of  four 
tools,  as  it  is  possible  to  set  and  lock  it 
at  any  angle,  giving  all  mechanical  cuts 
known  to  the  trade,  and  in  this  way  it 
serves  the  purpose  of  the  square,  mitre, 
bevel  and  try-square.  This  square  also 
has  marked  on  it  a  new  rule  iti  simplified 
form,  showing  all  the  cuts  used  in  car- 
penter work  and  how  to  get  them,  thus 
saving  much  time  and  mental  work  in 
solving  the  problems  of  rafter-cutting, 
etc. 

The  greatest  advantage  of 
the  folding  square  is  its  con^ 
venience  in  carrying.  To 
quote  thfc  inventor's  state- 
ment: 

"The  advantage  to  the  car- 
penter of  such  a  square  will 
be  fully  appreciated  for  the 
many  trials  and  troubles  ex- 
perienced on  account  of  the 
railroad  and  express  com- 
panies refusing  to  ship  the 
tool  box,  with  the  old  rigid 
square  protruding  from  the 
chest  or  when  moving  from 
job  to  job  are  now  things  of 
the  past." 

'  The  square  problem  has 
been    solved    by    cutting    a 
dovetail  of  65  degrees  and 
swinging    on    a    solid    steel 
rivet,  butting  against  dove-        Folding  St 
tail  shoulders  which  lock  by 
■  two  hardened  tapered  screws.    The  num- 
ber of  these  squares  that  have  been  sold 
and  used  by  the  best  carpenters,  during 
the  past  year,  has  proved  beyonti  the  pos- 
sibility of  a  doubt  that  they  are  absolutely 
reliable." 

"There  are  over  2,000,000  squares 
manufactured 
annually  in  the 
United  States 
of  which  one 
million  are  dis- 
posed of  yearly 
to  the  carpen- 
ters and  all 
classes  of  me- 
chanics in  this 
country,  and  the 
KiTB  IN  Shape  of  Fish.        balance  abroad." 


^^- 


This  unique  square  has  been  on  the 
market  for  a  number  of  months  and  is 
indorsed  by  practical  carpenters.     It  is 
the  invention  of 
Mr.   John    Bar- 
ker  of   Califor- 
nia, who  has  de- 
vised a  number 
of    improve- 
ments     on     the  floating  Drv  dock. 

old-  fashioned 

carpenter  tools  and  is  himself  an  experi- 
enced practical  carpenter. 


FRENCH  FLOATING 
DRY  DOCK 

"THE  Vergniaud,  a  French 
^    warship  of  15,000  tons, 
is   now   being   built   in   the 
dock  yards  of  the  Gironde 
River.    In  order  to  complete 
its  construction,  which  must 
be     accomplished     in     calm' 
waters,  the  Gironde  Society 
has  built  at  the  side  of  the 
launching     ways     a     large 
floating     dry-dock.       It     is 
equipped       with       traveling 
crane,  a  masterpiece  of  light- 
ness and  power,  enters  the 
deck  and  moves  in  a  circle 
on  rails.     It    is    capable  of 
raising  140  tons.    It  is  built 
of  reinforced  concrete  and  is 
:el  Suuare.        540  feet  in  length. 
ji 
A  FISH  KITE 
■yHIS  very  beautiful  kite  was  made  by 
a  Los  Angeles  boy  and  flown  in  a 
recent  kite-flying  contest  in  which  all  the 
schools  participated.    It  was  shaped  and 
colored   so  as  to   resemble  a  gorgeous 
tropical  specimen  and  was  undoubtedly 
the  most  beautiful  entry  that  competed. 
The  tail  was  hung  in  such  a  way  as  to 
seem  detached  from  the  kite  itself  so  as 
to  avoid  detracting  from  the  appearance 
of  the  fish. 

There  was  a  great  variety  in  the  kites 
entered,  some  of  them  built  on  the  plan 
of  airships,  butterflies  and  other  fanciful 
designs,  and  ranging  in  size  from  a  ten- 
foot  monster  to  a  tiny  kite  no  larger  than 
a  man's  hand. 
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PRIZES  FOR  PIGEONS 

THE  sum  of  $3,045  is  at  present  offered 
*    ill  prizes  for  undisturbed  nests  of  the 
passenger    pigeon.      This    represents    a 
number   of   subscriptions  made   for  the 
purpose,  the  idea  in  view  being  to  give 
inducements  for  the  discovery  of  breed- 
ing   birds    of    this 
species,  a  few  sur- 
vivors of  which  are 
still  beheved  to  ex- 
ist. 

John  Burroughs, 
the  "good  gray 
naturaHst,"  has  of- 
fered $100  out  of 
his  own  pocket  for 
the  first  nest  found 
in  the  state  of 
New  York.  An- 
other prize  of  $300 
will  be  given  by 
Col.  Anthony  R, 
Kuser  for  a  nest- 
ing pair  of  passen- 
ger pigeons  found 
anywhere. 

It  is  by  no  means 
.  certain  that  any 
passenger     pigeons  Bridcb  Buil 

now    remain    alive  FauiNamty  b 

in  the  world.  Their 

flocks,  numbering  hundreds  of  million^, 
were  wiped  out  wholesale  by  the  sports- 
man and  the  pot-hunter  a  generation  ago. 
But  there  are  hopes  that  few  remain. 
Indeed,  it  is  stated  that  a  flock  of  about 
twenty-five  was  recently  seen  at  Wor- 
cester. 

The   hope   is   to   locate   at   least  one 


breeding  colony  of  passenger  pigeons, 
make  sure  that  there  is  no  mistake  about 
the  species,  and  organize  measures  for 
their  protection.  The  next  step  will  be 
to  start  passenger  pigeon  restoration 
clubs,  and  to  secure  the  enactment  of 
laws,  with  the  requisite  warden  service, 
so  that  the  birds  may  feed  and  breed  in 
safety. 

It  is  proposed  to 
offer  rewards  for 
undisturbed  nests 
in  each  State  and 
in  each  Canadian 
Province, 

The  bird  in 
question  was  the 
finest  species  of 
pigeon  that  ever 
existed.  Only  a 
few  years  ago  its 
flying  armies  liter- 
ally darkened  the 
skies,  and  a  single 
one  of  its  roosts 
was  estimated  to 
have  occupants 
equal  numerically 
to  the  entire  hu- 
man population  of 
>iN<i  IN  China.  the   earth.     But   it 

idKi'  coDipiLiid.  ^as  attacked  on  its 

breeding  grounds, 
and  subjected  to  ruthless  and  wholesale 
slaughter.  Often  one  man  would  capture 
as  many  as  500  dozen  in  a  single  day 
with  a  "clap-net,"  and  sometimes  the  birds 
were  fed  to  hogs.    Trees  crowded  with 


Bridge  Spans  Chini 
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MOTORING  BY  NIGHT 

^  I  "HERE  is  a  peculiar  fascination  about 
*    motoring  at  night  that  is  realized  to 
the  full  only  by  those  who  have  ridden 
behind  averypowerful  equipment  of  good 
acetylene  headlights  and  swivel  search- 
light.  The  concentration  of  all  the  Hght 
there   is,   when  driving  on  a  moonless 
night,  upon  the  narrow  ribbon  of  road  di- 
rectly ahead  of  the 
car  leaves  all  the 
rest   of   the    land- 
scape in  total  dark- 
ness and  creates  a 
curious  and  an  al- 

,  most  awesome 
sense  of  isolation 
from  the  rest  of 
the  world.  The 
photograph  repro- 
duced  herewith 
was  taken  in  the 
dead    of    a    black 

■  night  with  no  other  "o^  ^«"  •*"'"' ' 

illumination  than 

that  thrown  by  the  lights  of  an  auto- 
mobile, shows  in  a  striking  way  how  very 
little  the  motorist  sees  at  night  on  a 
country  road.  The  photograph  was  taken 
from  the  car,  whose  headlights  were 
directed  full  upon  a  white  car  at  the  turn 
of  the  road  while  the  swivel  searchlight 
was  turned  to  the  left  upon  a  black  fol- 
lowing car,  whose  lamps  show  under  the 
illuminated  branch  of  a  tree. 


BUZZARDS  OF  VERA  CRUZ 

TpHIS  illustration  shows  the  scavenger, 

^    or  "Jim  Crow"  cart,  of  Vera  Cruz, 

Mexico,  going  its  rounds.     This  cart  is 

usually  accompanied  by  about  two  dozen 

greedy  turkey  buzzards,  or  "zopilotes," 

as  they  are  called.    These  repulsive  birds 

have  a  sharp  eye  for  any  morsels  that 

may  fall    from    the    cart.     The  cart  is 

peculiar    in    itself, 

for  though  it  has 

but  a  single  pair  of 

shafts,  it  is  usually 

drawn   by   two 

beasts,  as  is  shown 

here.      Vera    Cruz 

in     the     past    has 

been      repeatedly 

devastated    with 

the  terrible  scourge 

of     yellow      fever. 

The     reason     has 

largely  been  due  to 

Looks  at  Nicht.  the   sewers,   which 

have    been     above 

ground.     The  cleaning    of    the    streets, 

one  of  the  most  iinportant  considerations 

in    the    keeping    down    of    the    plague, 

has     been     in     the     hands     of     these 

turkey  buzzards,  laborers  that  are  patient 

and    industrious,    that   never   go    on    a 

strike,  and  never  object  in  the  least  to 

working  over  hours.     The  law  protects 

them,"and  in  return  they  ask  for  no  better 

quarters  than  the  old  cathedral. 
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MILITARY  KITES 

THE   kite    which   was   so 
*    long  considered  a.  simple 
plaything,  now  carries  a  car 
with    one    or   two   persons. 
The  cellular  kite  has  super- 
seded  all   other   forms.     It  animal 
consists  of  two  or  more  cells, 
the  various  surfaces  of  which  resist  the 
air  at  diiTerent  angles.    Two  rods  serve 
to  connect  the  cells,  while  the  remaining 
longitudinal  rods 
extend  only  the 
length    of    a    cell. 
These     form     the 
corners  of  the  kite 
and  are  held  in  po- 
sition  by   diagonal 
tics    which    stretch 
from    them   to   the 
longer  longitudinal 
rods. 

Hargrave,   the 
inventor  of  the  cel- 
lular    kite,     con-  FLvmcTHEl 
ceived  the  idea  of 

using  several  kites  forming  a  train ;  he 
was  followed  by  other  experimenters,  and 
it  was  proved  that  a  train  composed  of 
several  kites  pulls  more  reg- 
ularly and  has  better  rising       » 
power  than  a  single  kite. 

In  France,  Captain  Sacon- 
ney,    who    has    studied    the       F 
question   of   surveying   land       • 
by    photography,    has    sue-       t 
ceeded     in     constructing    a       }        ^^ 
man  carrying  kite,  which  is 
very   satisfactory.     He    has 
been  able  to  ascend  with  a 
passenger   and   340   pounds 
of     ballast,     by     moderate 
winds.     The  kite  which   he 
has  adopted  is  of  the  cellular 
type.    It  is  composed  of  two 
superpo-sed  rectangles  forming  a  biplane 
with  three  vertical  partitions,  each  plane 
is  terminated  by  a  small  fixed  wing.  The 
materials  used  are  canvas  and  bamboo. 


^ 


When  not  mounted,  the  whole 
weighs  about  twenty  pounds. 


i 


LITTLE  MAMMAL 
LAYS  EGGS 

^OT  until  within  very  re- 
^^    cent  years  has   it  been 
known   that  there   was  any 
species  of  mammal  that  laid  eggs.    Yet 
there  are  at  least  three  such  in  the  world. 
One  of  them  is  the  "echidna,"  which  is 
found  both  in  Tas- 
-_      mania     and     New 
Guinea.     Its    eggs 
look      like      turtle 
eggs,  and  are  cov-- 
ered   by    a    tough, 
white,  flexible  pod. 
Presumably   they 
are  hatched  by  the 
warmth  of  the  par- 
ent's body,  like  the 
eggs  of  a  hen. 
The    echidna   is 
uTARv    1THS,  nearly     related    to 

the  Australian  • 
duckbill  which,  with  its  flat,  horny  and 
toothless  beak,  like  that  of  a  duck,  its 
webbed   feet,  aquatic   habits,   stout   fur- 
covered  body,  short  tail,  and 
habit   of    feeding   upon   in- 
sects and  worms,  seems  ac- 
tually a  cross  between  mam- 
mal  and  bird.     It   lives  in 
burrows    on    the    banks   of 
streams,    like    the    muskrat, 
and  lays  its  eggs  in  a  nest 
built  of  grass  in  its  tunnel 
above  water  mark. 

The  "porcupine  anteater" 
of  Tasmania,  likewise  lays 
eggs.  This  animal  is  about 
as  big  as,  and  looks  some- 
what like,  the  common 
hedgehog,  being  covered 
with  sharp  spines.  It  has  no  teeth  and 
feeds  on  ants  and  other  insects  which  it 
catches  by  thrusting  among  them  the 
long  tongue. 


..J 


Carhving  Kites. 


Soldieru  Packini 


POPULAR   SCIENCE 


everyone  to  have  in  h 
stantly  as  pure,  refreshing,  and  exhilarat- 
ing as  the  oxygen-filled  atmosphere  of 
the  "piney  woods"  and  mountain  peaks. 
This  device  is  operated  by  electricity, 
and  can  be  attached  to  the  ordinary  light- 
ing circuit  by  screwing  the  plug  into  a 
lamp  socket,  and  turned  on  or  off  by  a 
switch.  When  in  operation,  a  silent  elec- 
tric discharge  takes  place,  which  "ozon- 
izes" the  air  of  a  close  room  just  as  an 
electric  storm  fills  with  oxygen  the  out- 
door air.  In  fact,  the  silent  discharge  is 
merely  a  series  of  miniature  lightning 
flashes  artificially  produced.  The  illus- 
tration shows  the  apparatus  for  home 
use.    It  measures  one  foot  each  way. 

PINLESS  CLOTHESLINE 

r\OES  the  title  herald  the  coming  of 
'^  relief  from  an  old  time  nuisance? 
Actually  the  line  requires  the  use  of  no 
clothes  pins  and  yet  so  perfectly  does  it 


CANNED  MOUNTAIN  AIR 

AT  HOME 

'T'HE  disease-breeding  effects  of 
^  impure  air  taken  into  the  human 
lungs  are  constantly  in  evidence  in 
mortality  records.  Sufferers  from 
the  many  ailments  originating  in 
impure  air  travel  thousands  of 
miles  to  breathe  the  ozone  of  the 
mountains  and  pine  forests.  Yet  a 
recent  electrical  invention  enables 
home,  air  con- 


a  Pij,-s-  Nee 


hold  the  garments 
that  the  blowing  of 
the  wind  only  serves 
to  tighten  its  grasp,  and  tearing  is  im- 
possible. 

The  pinless  clothes  line  is  made  of 
wire  links  one  foot  in  length  having  an 
eye  formed  at  each  end,  the  two  pieces 
of  wire  composing  the  balance  of  the 
hnk  laying  closely  together  and  being 
fastened  in  the  middle.  In  hanging  the 
clothes  it  is  only  necessary  to  grasp  a 
corner,  insert  it  in  the  eye  at  the  end  of 
the  link  and  draw  it  in  between  the  two 
wires  until  it  is  firmly  held  by  them. 

Among  the  advantages  of  the  pinless 
line  is  the  fact  that  it  will  hold  about 
one-third  more  clothing  than  the  ordi- 
nary line  of  the  same  length  for  the 
reason  that  small  pieces  can  be  attached 
between  the  ends  of  larger  ones,  as  is 
shown  in  the  illustration.  In  the  winter 
when  clothes  are  frozen  or  in  case  of  a 
sudden  storm  it  is  unnecessary  to  remove 
the  clothes  from  the  line  before  bringing 
them  into  the  house  for  by  unhooking 
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one  end  of  the  line  it  can  be  folded  up 
with  the  clothes  and  brought  into  the 
houfee  in  the  basket. 

The  line  is  galvanized  to  prevent  rust, 
and  while  slightly  more  expensive  than 
the  ordinary  wire  line,  when  the  expense 
of  clothes  pins  is  taken  into  considera- 
tion,  and   the   ad- 
vantages ^possessed 
by  the  line  added, 
the     difference     is 
hardly  worth  men- 
tioning. 


FORTUNES  IN 
ALFALFA 

LIERE    is    a    pic-  UM^Qs  morcui 

*  '  ture  of  alfalfa 

going  to  market.  It  means  a  lot  to  the 
farmer,  because  alfalfa  is  the  most  profit- 
able of  all  forage  crops.  It  yields  three 
cuttings  a  year,  and,  under  favorable  cir- 
cumstances, produces  eight  tons  to  the 
acre. 

Out  in  Kansas,  alfalfa  has  paid  off  the 
mortgages  on  thousands  of  farms.  But 
the  alfalfa  that  does  so  well  there,  and 


in  other  parts  of  the  West,  will  not  yield 
satisfactory  results  in  the  East.  Accord- 
ingly, the  government  Plant  Bureau  at 
the  present  time,  in  cooperation  with  the 
experiment  stations  of  the  States,  is  try- 
ing to  develop  new  varieties,  suitable  for 
cultivation  in  the  East  and  South. 

REDUCING 
QUICKSILVER 

THE  method  of 
*■  obtaining  the 
quicksilver  from 
the  ore  is  different 
from  that  of  smelt- 
ODicKSitvFH  plawt.  ing  Other  kinds  of 

ins  morcury  trom  cinnabar.  ^yC.      ThC      prOCeSS 

is  comparatively 
simple  and  consists  of  subjecting  the  ore 
to  a  heat  that  causes  the  quicksilver  to 
free  itself  in  the  form  of  vapor.  This 
vapor  is  conducted  through  a  series  of 
condensers  and  causes  the  fumes  to  be 
precipitated  in  the  form  of  the  liquid 
metal.  It  then  flows  into  receptacles  and 
is  placed  in  flasks  ready  for  shipment  and 
sale. 
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It  illustrates  and  describes  many  different  t^pes 
of  factories  built  of  concrete.  It  demonstrates 
the  economy,  safety,  convenience  and  adapt- 
ability of  concrete  for  all  factory  purposes. 
It  explains  whf 
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PORTLAND 

CEMENT 

MAKES  THE  BEBT  CONCRETE 

The  brand  of  cement  is  important.  Atlas  has 
such  purity  and  uniformity  of  quality  that  it 
has  become  the  standard  brand — the  brand 
that  insures  success ;  the  brand  the  Govern- 
ment is  using  at  Panama. 
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Lime  and  sand  plastering  cannot  be  depended 
on — use  a  modem  Gypsum  Hock  Plaster,  and 
you  wilt  have  no  wall  nor  ceiling  tioublea — 
especially  if  you  apply  it  over  some  good 
plaster  board  instead  of  fire  trap  wooden  lath. 

Climax  Wood  Mortar 


^^^^^^ 


Stnd  for  thmho>A  to-day.  A  pomtal  earJ  witt  do. 

Grand   Rapida    Plaster   Company 

Grand  Ranida,  Mlcblvm 


Running  Water  S,-^-^ 
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U.  S.  or  Canada  ? 

Fah  &  Tanut  Mff.  C«,  1703  N.  P>DEn*  SL.  Chicafo.  ID. 


ince  that  we  have  not  had  an  error  in  di 

bin  (he  lasl  two  years. 

Eertord  Brau  &  Copper  Co..  New  York." 


oQ  free  trial,  prepaid. 


FASHIONABLE  MEN 

WKAR  THK  NEEDRAW 

Bos^n 
0aiw/ 

FITS  BEST 
WEARS  BEST 
FEELS     BEST 


or  iUachi 
Whfehl 


lor  ■  Eood  aalarr  and  t 

eiKlil-lhirlT— the  diflcri 
and  a  clerk.  Notabilii 

But  it  ia  Toor  opportai 

ciQ  aecnre  tba  tralDin 


SHOf 


will  capltaliie  your  bn 
TBloeinthcbis.  modcn 
pay  you  dirldendg  in  Ina 


.   No  matter  what 


We  will  Icllyoa  all  about  tbo  conrw— what  it  hu 
done  for  othen.  wbat  It  will  do  (or  yon.  We  will  show 
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training — explain  the  temi  and  will  prove  tbe  Taloe  of 
the  course  to  you.  Writing  will  pot  yon  nnder  do 
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Boss  of  Your  Own  Job? 

In  other  words  is  someone  else  paid  for  assuming  the  responsibility  for  your  work  ? 

The  fra/ned  man  is  the  respojisible  maa  The  responsible  man  is  the  well-paid 
man,  while  the  untraiaed  man,  the  chap  who  does  only  the  detail  part  of  the  work  at 
another's  bidding,  is  paid  just  so  much  for  his  latrar,  and  no  more. 

If  you  are  only  a  detalf  man,  the  International  Correspondence  Schools  can  fit  you 
for  positions  higher  up.  If  you  are  earning  only  a  small  wage  the  L  C  S.  can  raise  your 
salary.  Whether  you  live  near  or  far  away  the  I.  C  S.  will  go  to  you — in  your  spare  time 
— and  train  you'  for  your  chosen  occupation  without  encroaching  on  your  working  time. 

Mark  the  attached  coupon  and  learn 
how  you  can  secure  an  I.  C  S.  trainingthat 
will  mafte  you  Iross  of  your  own  Job.  Maiicii^ 
the  coupon  costs  you  nothing  and  entails 
no  obligation.    Mark  it  to-day.    It  means  bo>  lom.  bcranton.  pa. 
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SUCCESS 

The  I.  C  S.  can  help  you  just  as  it  has 
helped  thousands  of  other  ambitious  men 
who  at  the  rate  of  300  every  month  are 
VOLUNTARILY  reporting  salaries  raised 
and  positions  tiettered  as  the  direct  result 
of  L  C  S.  help.  During  May  the  number 
beard  from  was  301. 

Mark  the  coupon  fo^ay.  MarkitlHOtf. 
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Devoe  Drawing  Ink 
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Drawing  instrutnents,  T  squares,  angles,  scales, 
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It  catalogue  at  |7. 50  and  containi  the  following! 

IGermin  Silver  Campan  6' vithimprovedpiio 

device,  wilb  fixed  needle  poinl.  pen.  pcpcil 

I  German  Silver  Divider  SJ*";  1  Steel  Sprirs  : 

Bow  fenciUl  Steel  Sprini  Bow  Pl-d^  1  Ruling  1 

(prins  and  automatic  (ettinx  device:!  RulinE  Pen  4M',  ebony  handle  with 

iprins  and  automatic  aetting  device:  1  Box  of  Leads. 

If  not  •ailafiMf  w»  shall  chnarhiili/  rafuiMl  your  mottay. 

We  carrr  a  lull  line  o(  Drawing  Maleiial  and  SuiYcvme  Inslrununts  and 
male  yos  tbii  offer  in  order  to  sboo  you  that  br  dealing  witb  us  you  will  Ect 
Ibe  bished  quality  at  Ibc  lowest  possible  prices. 

Catalogue  wUl'be  mailed  on  application. 
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d«ni  out  bsnci,  poliibei  whole  goa  and  poaititelr 
pierenti  ruitiBB.  leading  ot  pittinB.  J-ln-One"  il 
a  penetratinB  non-dmnB  oil  thst  enten  the  pait*  ot 
meUl  and  fonna  •  delicate,  penuuent  protectiie 
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Jo  Be  Sure  About  Your  Gasoline 
Engine— Buy  An  I H  C 

For  years,  thousands  of  I  H  C  engines  have  been  I  H  C  constniciion  is  accessible— every  part  can 

used  for  every  kind  of  work  in  every  part  ol  the      be  easily  cleaned  and  kept  in  perfect  order. 
country.    For  years  they  have  proved  economical- 
durable — absolutely  reliable. 

You  don't  have  to  experiment  or  take  chances. 
You  can  huy  an  I  H  C  engine  and  know  that  you  arc      """" 
getting  the  must  power  and  satisfaction  at  least  cost.  I  H  C  coi 

1^  vT>erience  has  provedthis  and  an  feclly  vapoi 
[igation  will  easily  show  why.  fired— obtai 
not  only  does  an  I  H  C  offer  you  most  pw 
-give  least  trouble  and  longest  service— it  i 
igine  to  fit  your  particular  needs. 
C  engines  are  made  in  all  styles  and  sizes  froi 
power  —  vertical  or  horizontal  —  stationary, 
tractor— to  fit  every  need  in  every  section. 


See  Ihc  I  H  C  lii 
tnTMtlKals  IheSE  [H 
cat«loEDe  and  full  pi 


'  I  H  C  loc*]  de>kr>. 
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CHICAGO  USA 


Don't  Be  SaOsBed  Wttb 

A  Small  Salary 

AUYonrLUe 

This  is  an  appeal  to  you,  whether  you  are  a 
medianic,  a  farmer  boy,  an  apprentice  or  a 
workman. 

The  worid  is  calling  for  men  of  mechanical 
and  technical  knowledge.  The  opportunities 
for  congenial  employment  and  good  salaries 
yearly. 


ENGINEERING 

offers  unlimited  opportunities  for  ambitious 
younff  men.    The  nnancial  award  is  measured 
only  by  what  you  can  do.     Study 
Architectiml,  Meduiiical  or  Slnctiml 
Dnftiiif  and  Detigi 

We  offer  actual  drafting  room  practice  and 
individual  instruction.  Experienced  men  as 
teachers.  Hundreds  of  practical  plans  for  work 
now  under  construction  are  on  nle  for  use  of 
students.  Day  and  Evening  Classes.  Oppor- 
lunities  qfforatd  students  to  pay  fart  of  their 
exptnsts.  This  is  the  oldest,  largest  and  best 
school.  Send  for  catalogue.  AddressDesk  14. 
CHICAGO  TECHraCAL  COIXE6E 
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Laundering  Cuffs  156  timea...  6.24  Si 
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To  be  within  arm's  reach  of  distant 
cities  it  is  only  necessary  to  be  within 
arm's  reach  of  a  Bell  Telephone.  It 
annihilates  space  and  provides  instanta- 
neous communication,  both  near  and  far. 

There  can  be  no  boundaries  to  a  tele- 
phone system  as  it  is  now  understood 
and  demanded.  Every  community  is 
a  center  from  which  people  desire  com- 
munication in  every  direction,  always 
with  contiguous  territory,  often  with 
distant  points.  Each  individual  user 
may  at  any  moment  need  the  long 
distance  lines  which  radiate  from  his 
local  center. 


An  exchange  which  is  purely  local 
has  a  certain  value.  If,  in  addition  to 
its  local  connections,  it  has  connections 
with  other  contiguous  localities,  it  has 
a  largely  increased  value. 

If  it  is  universal  in  its  connections  and 
inter-communications,  it  is  indispens- 
able to  all  those  whose  social  or  business 
relations  are  more  than  purely  local. 

A  telephone  system  which  under- 
takes to  meet  the  full  requirements  of 
the  public  must  cover  with  its  ex- 
changes and  connecting  links  the  whole 
country. 


The  Beit  Telephone  SyMtem  annihilate*  space  for 
the  buaineM  man  ttfday.  It  bring*  him  and  any  of 
hi*  far-away  Moeial  or  busineMM  interest*  together. 

AMERICAN  Telephone  and  Telegraph  Company 
And  Associated  Companies 


One  PoUcp, 


On#  St/stem, 


Universal  SerVict, 


The  belt  aulhoritiei  give  the  following 
tests  in  selecting  saws: 

Apply  them  all  to  Keen  ICutter  Saws  and 
you  will  appreciate  that  no  detail  of  quality, 
shape,  adjustment,  tennper,  hang  or  balance 
has  been  neglected  or  overlooked. 

A  good  saw  should  spring  regularly  in 
proponion  to  its  widih  and  thickness,  the 
point  should  spring  more  than  the  heel ;  that 
is,  the  curve  should  not  be  a  perfect  arc  of  a 
circlej  and  it  should  spring  back  perfectly 
straight  if  tempered  sufficiently  hard. 

The  thinner  the  bladethe  better.  A  thick 
blade  is  usually  of  inferior  quality,  is  mora 
apt  to  break,  requires  more  set,  and  will  not 
hold  its  edge,  is  more  difficult  to  Ale  and  ii 
harder  to  use. 


Blades  dark  in  color,  with  aclear  ring  when 
■truck,  are  better  quality  than  light  grey 
blades,  and  are  less  likely  to  buckle  or  twist 

The  cutting  edge  should  be  rounded- 
higher  in  the  middle  than  on  the  ends.  Hold 
it  to  catch  the  light;  if  you  can  detect  silveqr 
grey  spots  at  the  tooth  edge,  they  arc  hard 
spots.  Such  a  saw  is  liable  to  break  in 
setting  the  teeth. 

Hold  it  in  the  working  position,  9e«  if  the 
handle  fits  the  hand,  and  tiy  the  hang  and 
balance. 

All  these  and  many  more  tests  have  been 
given  Keen  K utter  Saws  before  being 
stamped  with  the  trade-mark  which  guaran* 
lees  them,  and  so  with  all 


mn  Kvmn 

Quality  Tools 

The  real  indicator  of  perfect  tools  is  the  name  Keen  Kutter  and  the  surest  way  to  select  a 
■aw  or  any  other  tool  is  to  look  for  this  name;  then  you  may  be  sure^  whether  you're  buymg  a 
lack  hammer  or  a  saw,  an  ice  pick  or  an  axe,  that  there  are  no  defects  whatever,  and  that  it  will 
give  perfect  satisfaction  or  your  money  will  be  refunded.     Sold  for  over  40  years  under  this  motto: 

"lite  'ReeoUection  of  Quality  TUmains  Long  After  the  Triee  is  Forgotteiu" 

Tiade  Murk  RcgUlcred.  _B.  C.  SiHMom. 

If  not  at  your  dealer's,  write  us. 
SIMMONS  HARDWARE  COMPANY.  Inc.  SL  LanLs  ud  Nm»  Tark.  II.  ft.  A. 


